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A big job of course, but no sharpen- 
ing job is too big for I-R sharpeners. 
Approximately 7,000 steels per day 
—that’s the requirement of the Real 


del Monte mines in the Pachuca District 
of Mexico. 

The illustration below shows one end of 
their centrally located blacksmith shop. 
The work is done entirely by native labor. 

In the foreground are several of the old 
I-R No. 5 sharpening machines. This instal- 
lation is another example of the life-long, 
efficient service for which I-R machines are 


INGERSOLL-RAND CO. - 


noted. Some of the No. 5 sharpeners 

are at least 15 years old, but they 

are still doing fine work. At the 

extreme right is the latest No. 50 size. 

The large number of I-R units in this 

shop is the result of repeat orders based on 
satisfactory performance. 

I-R Sharpeners are made in three sizes, 

each size built to meet a specific condition. 


ESSENTIAL DETAILS 
No. 34 No.4 No.50 
1430 1750 2935 
Max. gauge of bit 2V,” 2)” 354," 
Max. Diameter of steel handled 1!” 114,” 174” 
Floor space occupied 50”x41” 51x44” 54”x48” 


11 Broadway - New York City 


Branches or distributors in principal cities the world over 


For Canada Refer—Canadian Ingersoll-Rand Co., Limited, 10 Phillips Square, Montreal, Quebec 
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25 ft. Log Wash- 
er with direct- 
connected motor 
drive through 
speed reducer. 





Raise the Quality 


of your low grade ores 
by washing out the clay and sand 


NE of the most satisfactory methods of raising the quality is 
through the use of log washers. These are built in several 
types, one of which is shown here. 
















In this type of washer the material is fed in near the deep or 
low end and is pushed up the incline and out at the upper or shal- 
low end by the screw conveyor action of the two rows of paddles 
which revolve in opposite directions. The motion of the paddles, 
the sluicing action of a counter current of water, and jets of water 
introduced along the washer keep the clay, sand and other light 
materials in suspension and carry them over the weir at the lower 
end ef the washer. The coarser and heavier material settles to the 
bottom and is pushed forward by the paddles through the counter 
current of water and out of the machine. 


Mining and Metal- 
lurgical Equipment 
for 

Concentrating Plants 
Copper Converting Plants 
Crushing Plants 
Cyanide Plants 
Refining Plants 
Roasting Plants 
Sampling Plants 
Smelting Plants 
Washing Plants 


Including Motors and 
Other Electrical 
Machinery 





Log washers are used for iron, manganese and other ores, gravel, 
crushed rock, etc. 


Allis-Chalmers is prepared to furnish all the equipment needed 
for complete washing plants and the experience of its engineers 
is available to prospective builders of such plants. 
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Allis-Chalmers Manufacturing Company, Milwaukee 
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The Drop in the Price of Copper 


cents is no longer news: the probability 

is that every copper-mining camp of im- 
portance in the world knew about it on April fifteenth, 
the day that it occurred. The year-old question, “How 
long can the price of copper be maintained at eighteen 
cents?” has now been answered, and the answer is “Just 
one year.” Had it not been for the industrial depression 
that has reduced the demand for almost all basic com- 
modities, including copper, the price might have been 
maintained for longer than that period. The large pro- 
ducers made a valiant effort to curtail production to 
accord with demand, but demand slumped to such an 
extent that further curtailment was necessary. Those 
who had already cut production markedly were unwilling 
to do so again so long as others with high production 
rates were taking full advantage of the eighteen-cent 
price. 


Tews the price of copper has dropped four 


The statement has often been made that the price 
would remain at eighteen cents so long as the dominant 
producers found it to their advantage to keep it there, 
and in the light of recent events this statement was no 
doubt true. One large producer some time ago at- 
tempted to show -that the increased business likely to 
develop at, say, fifteen cents, would not offset the loss 
occasioned by the three-cent reduction in price. This 
may have been true for the industry as a whole, but no 
individual producer should have reasoned that way. 
Those who were in the mood to do so curtailed produc- 
tion about thirty per cent; but this was not enough. To 
curtail further, they finally concluded, would not be so 
advantageous to them as to cut prices radically, hoping 
thereby to encourage consumption and relieve the em- 
barrassment of the excessive stocks that have accumu- 
lated. Some of the large lower-cost producers were 
unwilling longer to allow the smaller high-cost pro- 
ducers to get so large a part of the profitable business, 
or to submerge their own interests in favor of the 
custom smelters, who insisted on following their well- 
established policy of selling copper at a price and tonnage 
commensurate with intake, from week to week. 

Has the policy of the copper producers in the last 
year been a wise one? In general, we believe it has; 
that is, we believe that a stable price, netting a fair profit 
to the industry, will redound to the advantage of the pro- 
ducer and consumer as well. Whether or not eighteen 
cents was such a fair price is a controversial subject. 
Had the industrial activity of a year ago continued, the 
price would probably not have been found burdensome. 
But the depression in the first quarter of 1930 has been 


greater than was expected late last year. In view of 
what has happened, a reduction in the price of copper 
to fifteen or sixteen cents last fall might have proved 
a wise course. That would have been preferable in 
many ways to so radical a cut, to fourteen cents, now. 
But if industry had regained its stride at the first of the 
year, consumption might well have been sufficient to pre- 
vent the accumulation of burdensome stocks, in view of 
the curtailment made in production, even with no reduc- 
tion in price. 

The absence of any reduction in price of copper when 
other commodities were falling had a psychological effect 
in restricting consumption. A lead producer, for ex- 
ample, refused to put copper gutters on his new house, 
not because he could not afford them, or because their 
installation would not have been a wise investment, but 
because he felt the copper producers had been stubborn 
in upholding the price. The fact was forgotten that his 
percentage profit on lead production in a tariff-protected 
market was approximately as great as that of the copper 
producers at eighteen cents. Also, in addition to the 
psychological factor, was the matter of substitution. 
The extent of this is hard to determine, but the profit 
on the copper tonnage lost to substitute materials would 
probably be a very small percentage of the profit lost 
by reducing the price four cents a pound. The biggest 
factor in the drop in copper consumption was the in- 
dustrial depression. One of the largest buyers of copper 
in the country, but one who has not bought heavily 
recently, was interviewed the day after the drop in 
price became effective. “Will you now enter the mar- 
ket?” “No,” he said, and explained that his activity— 
which, incidentally, is concerned only slightly with the 
price of copper—had been much less than was expected 
so far this year, and that existing facilities, with but 
slight expansion, were adequate for present needs. 


In considering what has happened, one must remember 
that the stabilization idea has not collapsed. No one 
thought that the price of copper would be maintained at 
one figure forever, but rather that it would be adjusted 
from time to time as the exigencies of the market de- 
manded. The effort was to get away from daily fluc- 
tuations and speculation, and too much regard for the 
London market; to prevent a flood of buying at an 
advancing price followed by a long dullness as quotations 
dropped. Producers perhaps have learned that their 
price must follow market conditions a little more closely ; 
that it should go down when the general commodity 
index is declining, unless some good reason exists for a 
contrary view. The present radical decline would seem 
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to be in order, in view of the fact that it was so evidently 
overdue. 

One question, of course, remains in the minds of all: 
What will be the effect of the present fourteen-cent 
quotation, and how long will it last? From the pro- 
ducers’ standpoint, it will cut down their profits; in the 
mining districts it will mean reduced. wages and less 
income in taxes from the copper-mining industry. It 
should encourage consumption, especially in Europe, 
where the matter of price has been a greater deterrent 
to the use of copper than it has in the United Staves. 
The expected increased consumption, Engineering and 
Mining Journal hopes, will be sufficient to prevent a 
further accumulation of stocks; even that a gradual 
decrease will result. This will be aided by perhaps some 
curtailment in production, especially in scrap. Few of 
the primary producers, however, will shut down or 
curtail because the price is fourteen cents instead of 
eighteen. 

The new price, then, seems likely to be effective until 
data are available indicating whether or not conditions 
have been righted by the reduction. If the situation 
brightens materially, and stocks show a marked drop, 
a gradual increase in price may occur, which, if experi- 
ence counts for anything, would stimulate buying. On 
the other hand, if little or no improvement becomes 
manifest, and the large low-cost producers find them- 
selves continuing to hold the umbrella over those who 
are unwilling to co-operate, another radical price drop 
might come about that would effectually shut off enough 
production to enable the low-cost group to run to ca- 
pacity to supply the demand. Such an eventuality, 
though unlikely, is a possibility. 


a% 
AN 


Affording Mining Students 
Practical Experience 


HE chief objection that most employers 
have to college graduates is that they don’t 


know anything; meaning, of course, that 
they have no practical knowledge, thus giving the em- 
ployer an excuse to start them on a nominal salary. In 
recent years, the technical graduate has offended less in 
this respect, for usually he has had one or more summers 
of practical experience. In fact, some colleges require 
practical experience in the chosen field before a diploma 
is granted. 

A particularly favorable condition exists at Butte, 
Montana, whereby regular practical work and oppor- 
tunity to make a little money are assured the students 
at the Montana State School of Mines, through the co- 
operation of the Anaconda company. Several scores of 
students are taken on at the various mines for two shifts 
a week, on Friday and Saturday nights, when the work 
will not interfere with regular classes the next day. 
They are paid the regular wage of $5.50 per shift, and 
given various duties underground and on the surface 
that will exercise their muscles and give them an oppor- 
tunity to see the practical application of- what Doctor 
Thomson and his associates have taught them in the 
classroom. The work varies. A student may be far 
underground manipulating a shovel or a drill one week- 
end, and perhaps on the surface pulling cars off a skip 
the next. But, after a year or more of this experience, 
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he is no longer a green college graduate when he leaves 
school. 

Although Anaconda has been forced to dismiss some 
of its employees, owing to the recent curtailment of pro- 
duction, the full number of week-end students from the 
School of Mines has been retained on the payroll. To 
have done otherwise would have interfered seriously with 
an important feature of the school’s work. As they work 
only two shifts a week they are not displacing a large 
number of regular employees. 

Other schools near mining and metallurgical centers 
could well institute a similar practice. Most of the large 
and progressive mining companies would probably be 
willing to co-operate. 


ar 
iN 
Mr. Cates Assumes New and 


Greater Responsibilities 


INCE its formation in 1917, the Phelps 

S Dodge Corporation has been under the 
guiding influence of Mr. Walter Douglas. 

Its real history, of course, goes much further back—to 
1834, in fact—and in all that time its control has re- 
mained with the original founders and with the Douglas 
family, which became associated with it in 1880 through 
the late Dr. James Douglas. Probably no other impor- 
tant American copper company, United Verde excepted, 
has been so completely associated with the names of the 
pioneers in its history as Phelps Dodge. Under the con- 
servative direction of the Dodges, the Douglases, and 
the Jameses, the company has gradually ramified and 
diversified its interests. Today-it is the third most 
important factor in the copper /usiness. The recent 
announcement of Mr. Douglas’ resignation and of the 
appointment of Mr. Louis Cates, of Utah Copper, to 
succeed him as president of this important company was 
as unexpected as, from certain angles, it was surprising. 
For the first time the direction of this vast enterprise is 
entrusted to a man who has played no part in its history. 

Mr. Cates comes to his new post with a record of 
great achievement. Under his supervision, Utah Copper 
has added low-grade material to its ore reserves in ever- 
increasing amounts. Costs have decreased steadily, the 
cut-off point between ore and junore being constantly 
readjusted, and the payable material thus augmented. 
Estimated reserves at Bingham Canyon today are the 
largest in the history of the property, after twenty-four 
years of colossal production. A program of equipment 
modernization, put into effect in recent years, has effected 
radical changes in the mechanics of production. Electric 
power is now used almost exclusively for mining and 
transportation. Effective mill capacity has been raised to 
sixty thousand tons daily. Ratio of concentration and 
grade of concentrate are the highest in the history of the 
company. 

Probably Mr. Cates’ success with low-grade ores was 
the determining factor in the decision to offer him the 
presidency of Phelps Dodge, for that company is now 
preparing to engage in an enterprise at Morenci that may 
result in a second, if somewhat smaller, Utah. Known 
reserves in the Clay orebody aggregate 245,000,000 tons, 
of an average grade of 1.1 per cent copper, which can 
be greatly increased when considered desirable. Present 
plans call for the mining of twenty-five thousand tons 
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of ore daily—exactly half of Utah Copper’s milling rate 
in 1929—and a copper production of more than eighty 
thousand tons a year. Costs are expected to be low. In 
this effort Mr. Cates will have an opportunity to repeat 
his successes at Utah. The records will be closely 
watched after production is started in 1934. 

The possibility of a merger, now being weighed, of 
Phelps Dodge interests with the neighboring and friendly 
Calumet & Arizona company offers another field in 
which a high order of administrative skill will be re- 
quired. Combination of these two important companies 
would create a concern with financial resources and pro- 
duction facilities comparable to those of the Kennecott 
or the Anaconda group. The successful consummation 
of such a merger will depend on calculations of an in- 
tricate and a delicate nature. Tolerance and vision are 
necessary in such a task, if both parties to the agreement 
are to be satisfied. 

Mr. Cates has chosen no sinecure in accepting the 
presidency of Phelps Dodge. He inherits a tremendous 
organization, well equipped in men, machines, and fi- 
nances. He will be expected not only to maintain but to 
increase the material resources of the company, and to 
preserve unusually high standards of technical achieve- 
ment and business integrity. The honor of his new posi- 
tion is fully matched by its responsibility. Engineering 
and Mining Journal, confident that such responsibility 
will be capably met, congratulates him and extends its 
good wishes for a continuance of a brilliant career as an 
engineer of mines and a director of a great enterprise. 


se 
Electrification Means Progress 


and Greater Economy 


ODERN POWER PLANTS, with 

economical distribution over long dis- 

tances, resulting in lower rates, have 
helped to further industrial progress of recent years and 
the use of electric power in industry. Only by mechani- 
zation and by dispensing with obsolete machinery, with 
its accompanying high power costs and waste of fuel and 
valuable floor space, can technical and economic success 
be achieved today. In this respect the mining industry 
has shown marked progress. The installation of electric- 
driven air compressors, power shovels, locomotives, hoists, 
and modern milling machinery has made possible the 
mining and milling of the enormous deposits of low- 
grade copper, zinc, and lead ore found in various parts 
of the world, on a scale that makes them exploitable 
at a profit. 

Purer metals and savings of coal and oil have resulted 
from the displacement of the older methods for the 
separation and refining of metals by modern electro- 
chemical processes. More footage is being drilled and 
more rock is being broken per shift by the use of steel 
that is treated in the electric furnace. Low plant main- 
tenance costs are accomplished by the use of electric 
welding, which makes it possible to repair broken ma- 
chine parts and to build up worn parts, thus increasing 
the life of active machinery and saving expense. The 
superiority of the electric melting furnace over the coke- 
fired cupola is another indication that electrification 


means progress, economy, and a bettering of working 
conditions. 


With All Thy Getting, 
Get Understanding 


ATERIAL PROSPERITY, history 

M shows, has almost invariably been con- 

ducive to cultural achievements. The 

present age, with its increasing release from drudgery 

and toil, furnishes no exception to this rule. A growing 

desire for knowledge, manifested in the growth of educa- 

tional institutions, is encouraging to the thoughtful 

observer. Educational privileges, no longer reserved 

for the wealthy aristocracy, are available to all who 
possess intellectual inquisitiveness. 

As the frontiers of human knowledge are rapidly 
being pushed back, the demands on teacher and student 
alike are becoming greater and greater. One may feel 
overwhelmed by the magnitude of the problem. How 
is it possible, with such rapid multiplication of human 
knowledge, to become proficient in any subject? And 
even if proficient, how can one remain thus in the face 
of the incessant changes? 

To some the only solution appears to be the expansion 
of capacity to meet the increasing demands. This, of 
course, may be possible to some degree, but it presents 
only a temporary solution of the problem. Is not the 
main difficulty a lack of discernment of the distinction 
between knowledge and understanding? Knowledge 
and facts may be hoarded, but they are of no more value 
than the miser’s gold if not put to work. A young man 
once said to a Greek philosopher: “I have conversed 
with many wise men; hence I am wise”—a boast that 
brought the rebuke, “And I have conversed with many 
wealthy men, but I am not rich.” 

A student whose efforts are directed toward the mere 
acquisition of knowledge will soon find himself adrift 
on the vast ocean of human learning. ‘Application, self- 
study, meditation are necessary to get the full benefit of 
learning; and, in this respect, co-operation between 
teacher and student is an essential to success. Knowl- 
edge in itself is not power; but wisdom, or understand- 
ing, is. Therefore, “With all thy getting, get under- 


standing.” 
$2 


Light in the 
Treatment of Disease 


O MUCH INTEREST has been aroused 
S: the claims made as to the beneficial 
effect of light treatment, on the one hand, 
and the danger of using lamps emitting ultra-violet rays, 
on the other, that the issuance of a statement on the 
subject by the United States Public Health Service is 
particularly appropriate. . 
Light may have a beneficial effect in the treatment of 
diseases, some of which respond more readily than do 
others, depending on the severity of the disease, the 
state of immunity, and personal idiosyncrasies. Light 
has been used with benefit in certain forms of anemia; 
in the treatment of diseases resulting from faulty as- 
similation, and from lack of vitamins; in tuberculosis 
of bone, joints, and glands; for the cure of wounds and 
ulcers; and for the relief of deep-seated congestion, 
neuritis, and skin diseases. Light is of value in pre- 
venting and curing rickets; it promotes growth; it re- 
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stores tone and function durimg convalescence from 
severe infection. ; 

Three types of lamps are used for the production of 
artificial light for therapeutic purposes: (1) those that 
emit heat, light, and ultra-violet rays in approximately 
the same proportion as sunlight; (2) those in which the 
ultra-violet rays predominate; and (3) those that emit 
light and heat, but little ultra-violet light. The lamps of 
the first type have white-hot filaments that radiate light 
and heat, and incandescent mercury vapor, or a carbon 
arc, which radiates the ultra-violet rays. In these lamps 
the incandescent mercury vapor (or the carbon arc) is 
shielded from the person using it by a special kind of 
glass, which cuts off the short ultra-violet rays that might 
be harmful. These lamps are designed so that the ultra- 
violet, light, and heat radiations emitted are combined, as 
nearly as possible, in the same proportions as occurring 
in natural sunlight. To some extent they may be used 
in place of or as a substitute for sunlight. The Public 
Health Service recommends that, if such a lamp is to be 
used in the treatment of a disease or over long-continued 
periods of exposure, the advice of a physician be sought. 
Caution must be observed in exposing one’s self to any 
lamp of this type. The use of goggles to protect the 
eyes may be necessary. 

The unscreened mercury vapor lamp or the unscreened 
carbon-arc lamp emits a large amount of ultra-violet rays 
of short wavelength, in addition to light, heat, and anti- 
rachitic ultra-violet rays. Such lamps should be used 
only on the advice of and under the direction of a 
physician. The antirachitic ultra-violet light emitted 
makes them useful when operated by the physician, but 
dangerous when used by the layman. Such lamps should 
never be used without goggles to protect the eyes. Ex- 
cessive or improper use of ultra-violet rays may cause 
injury to the eyes or serious symptoms in persons with 
low blood pressure and unfavorable effects in persons 
with early tuberculosis. Exposure to ultra-violet radia- 
tion may cause restlessness, and, in overdoses, anemia. 
Severe burns may result. 

The third type of lamp is similar to the ordinary 
incandescent lamp used in electric lighting. It emits 
both light and heat. The ultra-violet light emitted is of 
long wavelength and is negligible in quantity. The rays 
of light and heat from these lamps, which heat the skin 
and the superficial tissues, have been found of value 
in the treatment of rheumatism and similar troubles. The 
only hazard is that of burning, such as would be experi- 
enced by exposing the skin before a hot fire. 

The public so avidly seizes any opportunity to experi- 
ment .with each new promised remedy for the many 
ills that afflict the human frame that the admonitions of 
the Public Health Service with respect to the treatment 
of disease by artificial light deserve serious consideration. 
Miners are denied the amount of sunshine that is en- 
joyed by workers in most other industries. A brief daily 
ultra-violet ray treatment may prove to be highly bene- 
ficial and stimulative to underground workers, but it 
should be administered only to those for whom such 
treatment has been prescribed by a specialist in light 
therapy. 

Within a short time one may hope for the general 
use, in almost every home, of light treatment with rays 
that simulate the rays of the sun, to the effects of which 
one is easily sensible, thereby obviating the hazards 
enumerated in connection with the use of ultra-violet 
lamps. Farther in the future one may confidently expect 


386 








that all electric lamps will emit the healthful rays that 
are found in sunlight, in addition to mere light. This 
may prove the next great step in preventing and rem- 
edying many diseases that now respond imperfectly to 
drugs and the surgeon’s knife. 


ar 
“NS 
The Physicist Matches 

the Boast of Archimedes 


NE of the most important developments 
to be credited to the first half of the 


present century will undoubtedly be the 
advance made in the application of the vacuum tube in 
industry. In anticipation of this, Electronics, a new 
monthly magazine, was planned. This latest addition to 
the family of McGraw-Hill publications made its debut 
on April 15, under the editorship of Mr. O. H. Caldwell, 
former Federal Radio Commissioner. The appearance 
of the first issue of a new technical magazine has never 
before been awaited with so widespread an interest. 

The electron tube, or the “valve,” as it is termed in 
England, is considered by the layman merely as part of 
his radio set; but the initial number of Electronics men- 
tions nearly 180 present-day industrial uses for this 
invention, in the fields of communication, power transmis- 
sion, traffic control, medicine, navigation, measurement 
and recording, lighting, and mining. The enumeration, 
the editor avers, should offer a powerful incentive to 
those of an inventive mind, leading to the discovery of 
new uses and adaptations of the photo-electric cell. 

Archimedes, one is reminded, boasted that, given an 
adequate fulcrum, he could move the world. Mr. Cald- 
well defines the electrical vacuum tube as an electrical 
lever. Its grid input represents the short arm; its anode 
output, the long arm. Even as the principle of the lever 
is used in every machine, so the principle of the vacuum 
tube offers immense opportunity for invention and 
adaptation to an almost infinite variety of technical and 
industrial operations. 

The first issue of Electronics carries stimulating mes- 
sages from Mr. Edison, Doctor De Forest, Professor 
Fleming, Doctor Millikan, and other eminent scientists, 
in addition to an array of interesting articles. The editor 
makes a plea for the interest of the engineer in this new 
industry. ‘Progress in the field of electronics,” he says, 
“can only be made by the interchange of ideas between 
engineers No single laboratory or group of 
men has a monopoly on knowledge. The art as a whole 
can move forward only under the stimulation of the 
mind on new and different methods.” 

Engineering and Mining Journal is glad of the oppor- 
tunity to pass so stimulating a message to its readers. 
many of whom will be interested in this new mechanical 
aid to higher efficiency and a greater degree of auto- 
maticity, and some of them, it confidently expects, will 
apply, with success, their ingenuity and resourcefulness 
to the many opportunities of adapting the photo-electric 
cell to the operations of mining, milling, metallurgical 
treatment, transportation, and mechanical control. To 
the latest member of the McGraw-Hill family of tech- 
nical magazines, to its editor and his associates, Engineer- 
ing and Mining Journal extends best wishes for a suc- 
cessful career in the building of a new industry, and in 
the encouragement of inventive ingenuity and profes- 
sional achievement. 
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Mining Practice 


On the Witwatersrand 





Headframe and surface plant at the City Deep, on the central Witwatersrand. This is the second 
deepest mine in the world, but operations have recently been conducted at a loss 


Tue following papers, recently 

presented before the third tri- 
annual Empire Mining and Metal- 
lurgical Congress, in Africa, are 
herewith briefly abstracted: “The 
Sinking of Circular Shafts From 
Surface on the Witwatersrand, with 
special reference to monolithic lining 
and double-bucket working,’ by 
W. G. C. Nixon; “Shoveling and 


Tramming and Ore Transport,’ by 
C. L. Butlin; “Notes on Tunneling 
and Development, West Rand Con- 
solidated Mines, Ltd.,” by C. S. Mc- 
Lean; “The High-Lift Pumping In- 
stallations of the Randfontein Estates 
Gold Mining Company, Ltd.,”’ by 
W. G. C. Nixon; “The Water 
Problems of the East Rand Propri- 


Dust In Mine Air 


James Boyd 


HAT the inhalation of silica dust 
is the cause of the disease known 
as miners’ phthisis or silicosis has been 
known for many years. Little was 
known of the disease in South Africa 
until the Boer War, when many of the 
Cornish miners who had gone home to 
Cornwall were found to die at a com- 
paratively early age, and from what 
was obviously a disease of the lungs. 
A royal commission was appointed in 
1902 to investigate the health of these 
Cornish miners, and in its report stated 
that their high death rate from lung 
disease was attributable, in most cases, 
to the effect of rock-drill work in the 
Transvaal and other places abroad. 
About this. time a commission was 


appointed to investigate the question 
in the Transvaal, and it carried out 
the first investigation into the amount 
of dust in the air of the Witwatersrand 
mines. The results obtained were high, 
as much as 424 milligrams of dust per 
cubic meter of air being found in the 
air of a drift. Other determinations 
of dust were made for the Mining 
Regulations Commission of 1907, and 
by the East Rand Proprietary Mines 
in 1910, when as much as 1,500 milli- 
grams were found. A steady lowering 
of the dust content has brought the 
figure to the remarkably low average of 
1 milligram today. 

The first systematic dust investiga- 
tion on the Witwatersrand was carried 
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etary Mines, Lid.,’ by Louis Bok; 
“The Cementation Process: with 
particular reference to its applica- 
tion in solving problems met with 
in mining,’ by G. A. Voskule; 
“Temperatures and Ventilation in 
Deep-Level Mines of the Wit- 
watersrand,” by E. C. Ranson; and 
“The Elimination of Dust in Mine 
Air,” by James Boyd. 


out for the Miners’ Phthisis Prevention 
Committee in 1913-14, when each mine 
on the Reef was visited and samples 
were taken at representative working 
places. This showed a general average 
of 5.4 milligrams of dust per cubic 
meter. It appeared to the Chamber of 
Mines that the work was of such value 
and importance to the industry that it 
should be carried on, and in May, 1914, 
the chamber established its Dust 
Sampling Department. Visits were 
paid to each mine, and each section of 
the mine was systematically sampled, 
the results being reported as quickly as 
possible, special attention being called 
to any place where large amounts of 
dust were found, the standard being 
fixed at 5 milligrams per cubic meter. 
Any sample above the standard was re- 
garded as indicating bad conditions. 
When the department was first 
started, the staff consisted of three, and 
it took six months to sample all the 
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In 1916, the staff was increased, 


mines. 
and a dust survey of all the mines oc- 


cupied two months. In addition to the 
sampling by the chamber’s dust inspec- 
tors, in 1916 each mine appointed a 
dust inspector, who was trained in the 
work, and who sent in his dust samples 
to the chamber’s laboratory for analy- 
sis. In this way more attention was 
paid to the dust conditions and ven- 
tilation in each mine, and by having all 
samples analyzed under the same con- 
ditions in a central laboratory, the 
results were comparable from mine to 
mine. 

The standard was set in 1915 at 5 
milligrams per cubic meter, and of all 
the samples taken in 1915, 27 per cent 
were above this limit, whereas at the 
most recent survey, only 1.8 per cent 
were above 5 milligrams. 

Since 1914, 402,850 dust samples 
have been taken by the sugar-tube 
method, which, although it has obvious 
limitations, has been in continuous use 
in these fields since 1913. 

In addition to the ordinary routine 
sampling, experimental and _ research 
work is continually being carried out. 
When water was first used for dust 
allaying, it was considered that the 
quality of the water did not matter— 
that is, it was immaterial whether it was 
muddy or clear. With the extended 
use of water-fed machines, it was found 
that a mist was sprayed into the atmos- 
phere, and often high dust results were 
obtained. On investigation, samples of 
water were analyzed and large quan- 
tities of fine dust determined. As much 
as 137 milligrams of mineral matter in 
one liter of water was obtained from a 
sample taken in a drift where the dust 
results were 46.5 milligrams. Many 
other experiments corroborated this re- 
sult, and steps were at once taken to 
purify the water before use. Usually 
the water is allowed to settle and the 
clear supernatant liquid allowed to pass 
through a filter of clinker or coke. 

In 1918, tests were made of different 
types of machines to ascertain the aver- 
age amount of dust made over the period 
of a drilling shift, and it was estab- 
lished that, provided care was exercised 
in the use of water, dust made by drills 
_ can be kept within reasonable limits. 

In 1919, it was found that in the 
working of new shafts in which hollow 
steel drills were employed—although 
the drilling was taking place in a foot- 
wall under a considerable depth of 
water, where immunity from dust was 
assumed—samples taken actually showed 
very high dust content in the air. What 
was happening was that bubbles of air 
were passing down the steel, collecting 
the dust in the hole being drilled, then 
rising to the top of the water in the 
shaft, where they burst and liberated 
the dust. Steps were at once taken to 
remedy this, and results were improved. 
The question of the amount of dust pro- 
duced by a rock drill in which air and 
water are allowed to pass through the 
hollow drill steel is one of great im- 
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portance in dust production. Such a 
mixture generally produces a fog, and 
this fog often contains large amounts 
of dust. So bad did this production of 
dust become, that at one time a pro- 
posal was made to prohibit such drills 

However, a means to prevent the 
passage of air down the drill steel was 
by the introduction of the so-called “long 
piston,” and in 1923 an important test 
of the two types of drills was carried 
out at fifteen different mines. Two 
types of drills were used during alter- 
nate weeks in selected development ends 
under ordinary work conditions. Over 





5,000 gravimetric samples and 10,000 
Konimeter . samples were taken, and 
valuable information was obtained. The 
results showed a decided advantage for 
the “long piston” type, the record show- 
ing that with the short piston, 2,511 
samples averaged 1.6 milligrams, and 
4,687 samples averaged 690 particles, 
whereas with the long piston, 2,390 
samples averaged 0.8 milligrams and 
4,550 samples averaged 450 particles. 
As a result of this work, the use of the 
short piston drill was prohibited in de- 
velopment ends, excluding winzes and 
shafts. 


Sinking Cinviiiet Shafts 


W. G. C. Nixon 


Consulting Mechanical Engineer, 
Johannesburg Consolidated Investment Company, Ltd. 


N 1922, the Johannesburg Con- 

solidated Investment Company was 
faced with the necessity of sinking a 
ventilation shaft on the property of 
the Government Gold Mining Areas, 
and as this shaft was to be quite 
definitely for ventilation only, the cir- 
cular form was naturally decided upon. 
Novel features adopted included the 
employment of two buckets working in 
balance from a double-drum hoist, and 
the lining of the shaft with monolithic 
concrete. All previous shafts had been 
sunk with one bucket on a single drum, 
and had been lined with concrete bricks 
built in cement mortar. The sinking 
of this shaft was successful, although 
heavy water was encountered in the 
dolomite down to 750 ft. from surface. 
The total depth was 3,405 ft. 

In 1925, it became necessary to sink 
a similar shaft at Randfontein. The 
Randfontein circular shaft was made 
necessary by the rapidly increasing 
depth of the north and south vertical 
sections of the mine, where the dip is 
upward of 60 deg., and the two rectan- 
gular shafts, viz., the north vertical 
and south vertical, are only sufficient 
in area to provide for the downcast 
air. Provision of a new upcast also 
became imperative. 

The method of working the double- 
bucket arrangements, used with success 
both at Government Areas and at 
Randfontein, was as follows: Three 
buckets are used, so that during the 
lashing period one is always in the 
shaft bottom being filled. When the full 
bucket reaches its highest point in the 
headgear before attachment of the tip- 
ping sling, the empty bucket has reached 
the shaft bottom, and the rope is de- 
tached from it, enough slack being 
allowed for this purpose in clutching- 
in the engine. Then, when the top 
bucket has been tipped and is again 
raised for detaching the tipping sling, 
the rope in the shaft bottom is attached 


to the third bucket, which would be 
already full and waiting to be raised. 
Assuming a hoisting speed of 1,500 ft. 
per minute, with this system in opera- 
tion the hoisting beats the lashing down 
to about 2,500 ft., after which even with 
the three buckets the lashing beats the 


hoisting. With faster winding, of 
course, a greater depth could be 
reached before this would occur. 

The experience of double-bucket 


hoisting at Randfontein proved once 
more that any fear of buckets colliding 
in the shaft was groundless. The rope 
guides may oscillate considerably at a 
distance above or below the bucket, but 
on the approach of the crosshead, the 
amplitude of oscillation diminishes, 
until the guides become rigid and 
motionless as the bucket passes. 

The costs of the shaft per foot were: 


£ 8 d. 
Grabs 3.400 Th... 5.3. ce Ss 14 16 0 
Concrete lining, 3,421 ft........ 7 17 a 
ED ccs g te ace a's "s 618 6 %.6 3h = 1 7 
Shaft equipment.............. 2 1 2 
Surface equipment............. 3 19 2 

32 1 3 


All the items required and provided 
for the whole undertaking are included 
in these figures, as, for instance, com- 
pressed air, which is charged out to 
sinking and concrete lining; electric 
current, charged to hoisting, sinking, 
and concrete lining, and so forth. The 
figures given are inclusive. 

A world’s record for shaft sinking 
at depth is claimed, with 386 ft. sunk 
in a 31-day month from a depth of 986 
ft. to a depth of 1,372 ft., or just when 
the double-bucket system would be ex- 
pected to begin to show its great ad- 
vantages. The average per day for 
the record month was 12.45 ft., but later 
on, between the depths of 2,005 and 
2,365 ft., a footage of 360 was achieved 
in 30 days, an average of 12 ft. per 
day, indicating that the double-bucket 
system was still doing its work with 
high efficiency. 
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Mechanical Scrapers 


C. L. Butlin 
Manager, Modderfontein Gold Mines 


HE object of this paper is to out- 
line a departure from stereotyped 
methods to meet the more adverse con- 
ditions under which broken ore in 
stopes today has to be handled. A 
dominating factor in the change has 
been the replacement of the rigged type 
of machine in stopes by the faster drill- 
ing jackhammer—the big henches of 
the rigged machines have given place 
to the single-hole benches of the jack- 
hammers. Breaking costs per foot 
show a decided reduction, but the field 
of operations to obtain a similar foot- 
age has spread considerably. Due to 
a contraction in the “payable reef 
channel width,” the average stoping 
width also shows a decided reduction: 
in obtaining this reduction in stoping 
width, the jackhammer has again 
proved a most useful help. The average 
measured stoping width during 1923 
was 59 in.; during 1928 it was 45 in. 
With the Modderfontein mine in its 
present advanced development stage, se- 
lective mining operations have materially 
increased. The influence the 
above mentioned changes have _, 
had can probably best be - 
summed up by the fact that in 
1923 every 100 ft. of stoping 
face produced 23 tons per 
shift, whereas in 1928 the 
average was 10 tons. With 
these figures in mind, one can 
easily visualize the large in- 
crease both in the field of 
operations and the transport 
system that has been necessary 
to maintain mine tonnage. 


With the idea of improving con- 
ditions of labor in the narrowing stopes, 
mechanically operated scrapers were ex- 
perimented with in 1924. The initial 
experience, although not particularly 
successful, showed that under favorable 
conditions, the scraper was an efficient 
substitute for the shovel operator. Cer- 
tain of the stope faces were then 
brought into a suitable condition and 
scrapers installed; in every case the 
results obtained justified the installa- 
tion. 

The conditions favorable to a scraper 
are: (1) A straight face, if possible 
parallel to the line of dip; (2) absence 
of faults and roof supports in line of 
pull; (3) a scraper pull of not more 
than 200 ft. with the broken ore con- 
centrated to as great a degree as may be 
possible. 

To obtain the above-mentioned con- 
ditions a system of shrinkage mining 
has been adopted: Where the block of 
ground is more than 200 ft. on the dip, 
it is divided by means of intermediate 
















No. 1 shaft headframe at the Van Ryn Estate 
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stope tracks. Drilling and blasting 
operations are carried on in all panels 
except the panel in which the scraper 
happens to be operating, and the broken 
rock is shoveled back on to the shrink- 
age piles by the natives, who also do 
the barring-down work, until such time 
as the working room in the face 
becomes inconveniently crowded. In 
the meantime the scraper is clearing 
the excess rock in the panel in which 
no blasting is being done. When this 
is sufficiently clear, blasting is restarted 
and the next panel handed over to the 
scraper; so the work goes on in rota- 
tion. The scraper working adjacent to 
the breaking face handles about 40 per 
cent of the’ total tonnage broken, and 
the rest remains as an addition to the 
shrinkage pile. 

Tests carried out over limited periods 
indicate that the scrapers could, if 
required, handle from 12 to 15 tons an 
hour. The team for a scraper on this 
work is: one native engine driver, one 
bell boy, two scraper natives, and say 
two or three natives washing and re- 
claiming. The composite efficiency 
figure (inclusive of bar and reclaiming 
natives) for the tonnage handled at the 
stope face and the back of the shrink- 
age piles is about 37 tons per scraper 
shift and 5.5 tons per native shift—an 
efficiency figure which compares favor- 
ably with that obtained from either of 
the older methods operating under 
wider stoping widths. 

The three types of scrapers in use 
are all operated by compressed air, and 
are: (a) the turbo, rated at about 10 
hp., costing £185; (b) the ordinary 
reciprocating engine type, rated at 
about 10 hp., costing £184 10s.; and (c) 
the inclosed air-motor type, rated at 
10 hp., costing £190. With increasing 
number of shrinkage piles now becom- 
ing available, the economy of a 10-hp. 
scraper-hoist for handling the ore from 
the piles, is being investigated. 

Rope speed of the hoists on load 
varies from 60 to 100 ft. per minute; 
when light from 100 to 180 ft. per 
minute. Maintenance costs per shift 
vary from ls. 2d. to 6s. Compressed- 
air charges per shift vary from 2s. 6d. 
to 6s. The average drum capacity is 
about 600 ft. of *s-in. rope. 

The over-all operating costs, inclusive 
of native labor, are about 12d. per ton 
handled—similar to that of the older 
methods of equipment under wider 
stoping widths and greater concentra- 
tion of the ore to be handled. 

As the mechanical scrapers have, 
generally speaking, been installed in 
stopes where the conditions were 
adverse to the ordinary stope equip- 
ment, to show a true comparison with 
the original practice by means of 
figures is extremely difficult. The 
advantages are enumerated in the text 
at the top of page 390, and they 
not only justify the present use of the 
scrapers but also warrant their exten- 
sion. 

The advantages that can be claimed 
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for the scraper are: (1) low initial 
cost and rapidity of installation; (2) 
reasonable tonnage handled under low 
stoping widths; quite a number of 
scrapers are working in stopes with a 
width of less than 36 in.; (3) the elim- 
ination of hand shoveling under adverse 
conditions, and a definite saving in the 
labor force required; (4) a substantial 
reduction in the number of stope tracks. 
This point is worthy of stress: In a 
scraper stope 85 per cent of the 
stope tracks that are usually essential 
are not needed. 

The scraper has proved effective in 
cleaning development raises; the equip- 
ment is cheap and mobile, and compares 


favorably both as to costs and efficiency 
with the ordinary winch and track lay- 
out. It has also proved particularly 
effective for either subsidiary develop- 
ment or stoping in small blocks of 
ground where the heavy cost of per- 
manently installed equipment would not 
be justified. 

About 50 scraper-hoists are in com- 
mission, but all are not being employed 
daily. In quite a number of working 
places the broken ore is allowed to 
accumulate until it is sufficient to give 
a full day’s work for the scraper and 
its team. The monthly tonnage handled 
by the scrapers, a steadily increasing 
figure, is now over 30,000. 


The Cementation Process } 
G. A. Voskule 


UMPS are now in use capable of 

exerting a pressure of over 5,000 Ib. 
per square inch, development of such 
equipment having been a feature of the 
work done in connection with the 
cementation process. These high pres- 
sures are necessary not only to combat 
the force due to restricted passages as 
the operations proceed, but also to over- 
come any contra pressure of water in 
the fissures and cavities of greater 
depths, especially in the deeper mines. 
The length of shaft which may be 
treated in one stage depends upon the 
nature of the strata. Lengths up to 200 
ft. have been successfully treated in 
dolomite formation on the Rand. 

Cementation was carried out at No. 
2 Shaft of the Daggafontein gold mine, 
a seven-compartment rectangular shaft 
measuring 45 ft. by 8 ft. outside tim- 
bers. The shaft had been sunk to 519 
ft., the shaft bottom then being in a 
syenite dike, when a borehole was put 
down in the shaft and revealed several 
fissures in the dolomite below the dike, 
indicating a large quantity of water. 
As 700,000 Imperial gallons per day 
were already being pumped in the shaft, 
it was decided to seal off the water by 
cementation, which was carried out in 
two stages, the first stage being 180 ft. 
and the second 200 ft. The cost was 
£15,474, or £42 12s. 8d. per foot. 

At No. 3 Circular Shaft, of 22 ft. 
diameter, at Brakpan Mines, the cost 
per foot was £76 13s. 10d., war con- 
ditions adversely affecting the cost. 

E. P. Cowles, general manager, 
Geduld Proprietary Mines, Ltd., de- 
scribed the application of cementation 
in dealing with early water troubles 
at the Geduld Proprietary Mines. This 
was the pioneer deep-level property of 
the Far East Rand, two vertical shafts 
having been started in 1902. The gold- 
bearing conglomerate lies at a flat dip 
on a shale footwall, with overlying 
quartzites. The reef is 1,400 ft. below 
the surface at the top of the mine, and 


390 


3,500 ft. at the deepest point. Beds of 
dolomite, varying in thickness from 170 
to 350 ft., are encountered 100 to 200 
ft. below the surface. Cavities in the 
dolomite have acted as water reservoirs, 
which have fed the water fissures inter- 
sected by the underground workings. 
The quantity of water handled during 
the sinking of seven shafts through the 
dolomite has varied from 45,000 to 500,- 
000 gallons per 24 hours, showing the 
erratic, uncertain distribution of water 
in these beds. 

The sealing of water fissures by the 





Francois cementatios: process was 
started in this mine in 1917, and has 
been used since then whenever the 
conditions required it. 

J. C. Roxburgh, manager of Springs 
Mines and Daggafontein Mines, deal- 
ing with underground cementation 
under high water pressure conditions, 
said that in the Far East Rand a more 
or less horizontal layer of dolomite 
overlies the Witwatersrand formation; 
the thickness of the former varies from 
200 to about 1,300 ft. This dolomite 
carries large quantities of water, which 
has occasioned great difficulties in the 
sinking of some shafts. In certain de- 
velopment ends of the Springs and 
Daggafontein mines at a depth of 3,400 
to 3,700 ft. below the surface, and which 
by computation are about 2,500 ft. below 
the base of the dolomite, fissures or 
faults have been intersected which con- 
tain water at high pressure. These 
fissures generally have a north-west 
to south-east strike and sometimes per- 
sist as water bearers over several thou- 
sand feet at the reef horizon. The static 
pressure of the water in at least two 
of the intercepted fissures was 1,250 lb. 
per square inch, which indicates the 
water as coming from the dolomite 
from a horizon about 800 ft. down from 
the surface. A water flow of about 
720,000 Imperial gallons per day has 
issued from a drillhole in a face, and 
since the ends are usually on a down 
grade in the development towards the 
east, any such flow may easily entail 
the temporary loss of the face and all 
associated gear. 


i oe 
Temperature and Ventilation in 
Deep-Level Mines 


E. C. Ranson 


Ventilation Officer, East Rand Proprietary Mines 


LTHOUGH many heating influences 

are at work in mining operations 
the natural heat of the strata is, un- 
doubtedly, the greatest heating medium 
at depth in the mines of the Witwaters- 
rand. At the greatest depths reached, 
the rise in temperature of the rock is 
about 1 deg. F. per 219 ft. of vertical 
depth. At a depth of 7,000 ft. below 
collar the rock temperature is approxi- 
mately 96.7 deg. At 8,000 ft. the com- 
puted rock temperature is 101.2 deg., 
and at 9,000 ft., 105.8 deg. 

From observations in  deep-level 
mines with adequate ventilation and 
under present conditions, it is found 
that the intake air cannot be delivered 
to the. lowest split at a temperature 
much less than 10 deg. below the virgin 
rock temperature at that point. Thus, 
at 7,000 ft. below collar the temperature 
of the intake air on reaching the last 
split will be approximately -86.7 deg.; 
at 8,000 ft. it will be 91.2 deg., and at 


9,000 ft., 95.8 deg. It is found that the 
maximum temperature reached in the 
stoping areas is about 5 deg. higher 
than the intake air at the lowest split. 
Thus, at 7,000 ft. below collar the maxi- 
mum temperature reached in the stopes 
will be approximately 91.7 deg.; at 
8,000 ft. approximately 96.2 deg., and at 
9,000 ft. the temperature is approxi- 
mately 100.8 deg. 

The principal cooling influences may 
be enumerated as (1) evaporation of 
moisture; (2) air movement; (3) prac- 
tical mining methods. 

The layout of well-defined ventilation 
districts, each with its own intake and 
return, helps considerably in the con- 
trol of heat and the provision of suit- 
able working conditions throughout 
the mine. Leaving out any mechanical 
method of cooling, such as refrigeration, 
under present conditions more benefit 
is likely to be derived from the full ex- 
ploitation of air movement than from 
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any other source in the provision of 
suitable working conditions at depth. 
It would help matters considerably if 
the evaporative power of the air in the 
working places could be increased by a 
modification of our present methods of 
dust allaying. A suitable system of 


acclimatization, the provision of saline 
drinking water underground, and other 
little attentions to the welfare of the 
worker help considerably in the efficient 
working of a mine where the conditions 
of temperature and humidity are ex- 
treme. 


Water Problems 


Louis Bok 


Manager, Eastern Section, East Rand Proprietary Mines, Ltd. 


WATER ZONE, previously antic- 

ipated from its presence in neigh- 
boring mines to the west, effectively 
cut off the most promising area of East 
Rand Proprietary, and it became im- 
perative that the water should be dealt 
with at once, thus facilitating access to 
the much desired area to the south. A 
large pumping program was initiated, 
the plant installed consisting of a bat- 
tery of 60,000, 30,000, and 20,000 
Imperial gallons per hour high-lift cen- 
trifugal pumps, dealing with a max- 
imum effective head of 1,000 ft., and 
with a total capacity of 200,000 Imperia’ 
gallons per hour. 

The pressing need for rapid opening 
up of the mine became pronounced. As 
the management felt fairly convinced 
that only one zone of water had to be 
dealt with, and that it had been drained 
systematically down to approximately 
the 27th level (4,000 ft.), that appeared 
to be a suitable horizon from which to 
start an alternate operation that would 
more rapidly drain the water zone. It 
was, therefore, decided to sink a sub- 
vertical shaft from this horizon, at a 
point 4,000 ft. south of the position of 
the water zone, the shaft to be sunk 
from two long crosscuts on that level. 
Rapid advance was being made in these 
crosscuts, when the westerly one (at 
a distance of 900 ft. from the reef 
plane) intercepted water to an amount 
of about 40,000 Imperial gallons per 
hour, but as this fell off rapidly in quan- 
tity it was thought that the fissures 
intercepted were from the same source 
as in the former watercourse. No pres- 
sure was, therefore, expected, and a tim- 
ber dam was constructed and considered 
sufficient as a precautionary measure. 

About three weeks later, however, 
and some hours after blasting, there was 
a sudden large inrush of water, amount- 
ing to no less than 4,500,000 Imperial 
gallons per day—a quantity in excess of 
the capacity of the pumping installation. 
The timber dam proved quite inadequate 
to control it, and a masonry dam in 
front was at once commenced, and, to 
assist the pumps, continuous bailing 
was also begun at both the vertical 
shafts of the Angelo Deep. Even this 
did not hold all the water, so the incline 
shafts and workings below this horizon 
were gradually flooded. Thanks to the 
splendid behavior of the pumps and 
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hoisting plant during this anxious 
period, the position was sufficiently held 
until a week later, when the masonry 
dam 20 ft. thick was completed, and the 
water gradually got under control. 
When the dam was finally closed, the 
pressure immediately rose to.over 1,000 
ft. per square inch and it was realized 
that a fissure of new origin, with an 
independent supply of water, had been 


zone by penetrating drives with suitable 
control dams, the water had been 
drained to below the 38th level, or 
seventeen levels, representing a vertical 
height of 2,600 ft., and when the Her- 
cules Incline on the east has negotiated 
the zone, as it is endeavoring to do 
now, it is confidently hoped that the 
water bogey of the East Rand Pro- 
prietary Mines will be permanently 
allayed. 

The experience gained certainly sug- 
gests that a problem such as this could 
best be faced by he sinking of a ver- 
tical shaft, well citar and south of the 
zone, and after stiitably equipping the 
shaft bottom with adequate pumps to 
pierce the water zone by a tunnel fitted 
with control dams, thus to drain the 
upper workings. The alternative method 
as adopted for reasons mentioned above 
was, therefore, that of outflanking the 
water zone and draining the water level 
by level. 

The water difficulties, which came on 
top of that general “bogey,” impoverish- 
ment of grade, nearly necessitated the 


intersected. By outflanking the water closing down of this big property. 
Beg 
Tunneling and Development 
C. S. McLean 


General Manager, 
West Rand Consolidated Mines 


HE proportion of ore obtained 

from the Main Reef and Kimberley 
Reef series is approximately two of the 
former to one of the latter, the value 
being slightly higher in what is locally 
known as the “Battery Reef” of the 
Kimberley series. The principal gold 
producer in the Main Reef series is the 
Main Reef, which, although not giving 
a high percentage of payability, has 
provided ore of an even value over an 
average stoping width of approximately 
54 in., throughout the portion of the 
mine so far developed. Of this series, 
the South Reef, which lies from 40 
to 100 ft. above the Main Reef, has 
shown consistent and payable values in 
the upper levels on the eastern side of 
the mine and, although not so high- 
grade, or showing such a high per- 
centage of payability in the lower levels, 
this reef body indicates sufficient gold 
content to make its presence of con- 
siderable economic importance. On 
the western side of the mine on the 
upper levels, all efforts to locate payable 
South Reef have been negative, and in 
the lower levels of this section the ex- 
posures of this reef have so far given 
no encouragement for systematic de- 
velopment. ' 

In the Kimberley series, the conglom- 
erates, measuring some 250 ft. in thick- 
ness, lie approximately 2,500 ft. above 
the Main Reef series. These conglom- 
erates have a low gold content, with 
the exception of the “Battery Reef,” 
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which lies near the bottom of the series. 
This reef, which has been a large gold 
producer, is most distinct and easily 
recognizable when payable, measuring 
from 1 in. up to 6 to 7 ft. in thickness. 
It contains characteristic pyrite in 
globular form and, usually, a _ well- 
marked carbon contact. When the 
grade is poor, these characteristics are 
frequently absent. 

The reef in the area so far opened 
up in the Main Reef series has been 
developed by tunnels laid out at vertical 
intervals of 100 ft. and advanced on 
reef. These drives are cut 8 ft. wide 
by 7 ft. high, with the reef carried in 
a position to permit of loading boxes 
being installed, which will fill direct 
into mine trucks having a capacity of 
from 0.7 to 1.5 tons. The payable por- 
tions in the drives are connected by 
raises laid out so as to avoid known 
fauting. 

Winzing has been resorted to only 
under special circumstances, usually on 
account of cross faulting, for the pur- 
pose of obtaining information below the 
bottom level. Connections are put 
through from one level to another at 
intervals not exceeding 600 ft., but, 
owing to excessive faulting, and to the 
low percentage of payability, this dis- 
tance is seldom reached. 

The Battery Reef has been developed 
with three incline shafts from the sur- 
face, and two sub-incline shafts. The 
reef in the eastern area, where the dips 
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are similar to those of the Main Reef 
series, has been developed by levels 
placed 100 ft. apart vertically, and 
advanced on reef. In the central and 
western portion, where the reef dips are 
steeper, the same method as described 
in the foregoing has been applied to 
a depth where the reef was cut off 


with heavy strike faulting. Below this 
faulting the reef has flattened, until, at 
the lowest workings, there is no defined 
dip or strike direction. 

During 1928 the total advance in de- 
velopment with machines was 69,421 
ft., equivalent to an average advance of 
5,785 ft. per month. 





Constructing a steel headframe on the Witwatersrand 


High-Lift Pumping 


W.G. C. Nixon 


Consulting Mechanical Engineer, 
Johannesburg Consolidated Investment Company, Ltd. 


ANDFONTEIN ESTATES has de- 
vised a new plan of development for 

the lower levels, which has made cen- 
tralization of pumping possible. The 
quantity of water to be pumped (4,000,- 

_ 000 Imperial gallons per 24 hours) de- 
cided the company to employ centrifugal 
pumps. Experiments in water purifica- 
tion were carried out by sludge settle- 
ment. In disposing of the sludge from 
the 19th level settling sumps, hoisting to 
the surface, proved inferior to pumping. 
It is still hoped that it may be 
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possible at a depth of nearly 5,000 ft. to 
install the second station of 13-stage 
pumps, made up from their components 
already in the mine. If that consumma- 
tion is reached, high-lift pumping will 
be in two stages only, probably from 
the 32d level to the 19th, and from the 
19th level to surface. 

In the meantime, it may be of interest 
to give some of the results so far 
attained. (The figures refer only to a 


lift of 2,600 ft. from the 19th level to 
the surface. ) 
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Water pumped from 19th level to 
surface from installation of centrifugal 
pumps in 1921 to Dec. 31, 1928, 12, 
250,660,000 Imperial gallons. 


Costs of spare parts during the same 
period: clean water, £3,371 9s. 6d; 
sludge, £2,856 8s. 

Cost of spare parts per 1,000 
Imperial gallons of clean water, 0.062d. 


Total cost of pumping per 1,000 
Imperial gallons (average of eight 
years), 6.08d. 

Total cost of pumping per ton of ore 
milled, approximately 3d. 

Present total cost of pumping per 
annum (year 1928), approximately 
£40,000. 

Total cost of pumping per annum 
before the installation of centrifugal 
pumps, approximately £200,000. 


“Old Dad” 


E’VE all known him: the kindly 

old prospector of every camp, 
writes J. O. A. Carper, of Denver, 
Colorado. He was there before the 
camp became known to the outside 
world. None knew where he came from 
or what social or domestic tragedy may 
have been the influence that lay behind 
his reserve. His manner and speech 
gave evidence of refined early surround- 
ings. His reticence but published the 
fact that somewhere back in early life 
lay a tragedy. 

The birds and chipmunks knew “Old 
Dad” best. If one could gain his 
confidence he would surprise one with 
his knowledge of other parts of the 
world, of the history of early bonanzas, 
of camp conditions elsewhere ; but never 
a word of himself. His cabin was al- 
ways clean and the door was _ never 
locked. No one ever knew “Old Dad” 
to turn a hungry man away or to refuse 
a fellow prospector a place to bunk at 
night. 

“Old Dad” was never known to be 
engaged in a camp brawl. He attended 
strictly to his own affairs. He knew the 
camp, the rock, the ore-making condi- 
tions, and his own rights, and could 
many times have corrected the state- 
ments made by eminent engineers and 
geologists had he but chosen. Many of 
us have seen a smile flit over his face 
when we were expressing our views. If 
there were sickness, distress or death in 
the camp “Old Dad” was always ready 
to do whatever the emergency or cir- 
cumstance required. 

His name? It may have been Brown, 
Johnson, Smith, Miller, or Jones—or 
anything else; but generally he was 
known by the affectionate title of “Old 
Dad.” Some of us knew him in Klon- 
dike; some at Silver Peak. Some of us 
knew him in Telluride and some at Sut- 
ter Creek. But always and everywhere 
as “Old Dad.” 
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The Commodity Nature of Silver 


ARCH 4, 1930, was inaugura- 

tion day—it inaugurated a new 

low level for the price of sil- 

ver.. On that day the official 
price in New York was 39§c., the low- 
est ever recorded. Compare that price 
with 53c., the average for 1929, or with 
$1.12, the average price in 1919. In the 
latter year—barely a decade ago—-silver 
sold as high as $1.38} per ounce. The 
March 4, 1930, price represented a drop 
of over 70 per cent in a little more than 
a decade. 

This decline in silver is of great mo- 
ment to our good neighbor and customer 
beyond the Rio Grande, Mexico, which 
is the world’s largest silver producer, 
accounting for over 40 per cent of the 
1929 total. It is of great moment also 
to the United States, which produces 
over 23 per cent of the world’s total; 
American-owned mining companies, in 
addition, account for over half of Mex- 
ico’s production. The decline in silver 
is of importance, also, to Canada, Peru, 
Australia, and other  silver-mining 
countries. It is a serious matter to 
China, whose 400,000,000 people meas- 
ure their international dealings by the 
elusive silver standard. For, out of 
customs revenues collected in silver, 
China had a large foreign indebtedness 
to meet in gold. Lately China has 
commenced collecting customs duties in 
gold. The American exporter realizes 
full well the bearing of the price of sil- 
ver on his trade with the silver-produc- 
ing countries. 


SILvER LonGc PLAYED PART AS A 
STANDARD OF VALUE 


What is overlooked too often by ex- 
porters, and by bankers as well, is the 
commodity nature of silver. It is well to 
focus attention upon certain changes in 
the use of silver which have recently 
taken place. Let the reader recall that 
the use of silver by mankind is as old 
as the memory of man. In the earliest 
human records—whether on parchment 
or on Babylonian clay tablets, or among 
those mute evidences preserved in tombs 
—silver is to be found or mentioned. 

Despite its long history as a metal 
of adornment, the world has chiefly 
thought of silver as wealth. Silver is a 
“precious metal,” a convenient store of 
value ; for it is practically indestructible. 
It is, then, little to be wondered that 
when mankind had discovered the value 
of having a medium of exchange, silver 
quickly found its place as money. This 
it steadfastly held and has continued to 
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hold these many centuries. But for sil- 
ver coins which have survived the ages, 
much of our early history would today 
be a blank. 

Not merely was silver coined for use 
as money; it was “money” itself. It 
was the basis of value, often equal to 
gold. During certain epochs silver was 
even more valuable than gold. In 
Arabia, for example, 1,500 years before 
Christ, silver was ten times as valuable 
as gold. One thousand years later, in 
India, it was four times as valuable as 
gold. Later it became only one-twelfth 
as valuable, then one-fifteenth and one- 
sixteenth. But silver long continued to 
occupy its recognized and traditional 
place, alongside gold, as a standard of 
value. 


IMPRACTICABILITY OF BIMETALLISM 
RECOGNIZED 


Down to the end of the nineteenth 
century, bimetallism was held to be 
feasible. Yet, in the comparatively short 
period since then, even the die-hards 
have come to admit that silver is too un- 
stable to form a satisfactory measure of 
value; nor is it a practical medium of 
exchange, unless subsidiary to gold. 

The point about silver’s antiquity is 
that man still seems to cling to a tra- 
ditional veneration for the white metal 
no longer merited by actual conditions. 
Gold is now the basis of practically the 
whole world’s currency, even while its 
shortcomings are being more and more 
frequently pointed out. 

The silver-gold regency is ended. 
Silver has been definitely dethroned. 
“The King is dead. Long live the 
King!” 

True, silver as currency still circulates 
widely. Almost everyone has some in 
his pocket. But it is only token money. 
Slugs of iron, or leather, or of card- 
board might do as well. The silver in 
the British shilling is today worth only 
about 2c.; but the shilling still equals 
24c.! Dimes, quarters, half-dollars, as 
well as nickels, cents, greenbacks, silver 
certificates, and Federal Reserve notes, 
all represent gold. The pound sterling 
is a gold unit; the franc is gold, the 
mark, lira, yen, and. rupee—all are ex- 
changeable into gold. Silver was de- 
monetized in Germany in 1873. India in 
1893 ended the free coinage of silver. 
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In 1897 Japan demonetized silver. With 
the discovery of important silver de- 
posits in the United States, Mexico, 
Canada, and Australia, the death knell 
of the silver standard was sounded. 
The instability of silver was recognized 
and the world turned definitely to gold. 


SILVER PricE AND CoMMopDITY PRICES 
CLOSELY RELATED 


Silver is today a commodity, pure and 
simple. It is traded in much as any 
other commodity. It is bought and sold 
in every civilized country, and in some 
not so civilized. Except for artificial 
interference by governments, the price 
of silver depends entirely on demand 
and supply. That this is true can be 
shown easily by a comparison of the 
price of silver in the index number 
issued by the Bureau of Labor Statis- 
tics. From 1915 to 1920 the average 
monthly price of silver, as reported by 
the United States Mint, rose from 5lc. 
to $1.12. During the same five-year 
interval the monthly average index num- 
ber of wholesale prices in the United 
States rose from 69.5 to 138.6. In 1921, 
a worldwide depression existed. Silver 
that year dropped to an average of 63.1c. 
The index number, which reached its 
high in 1920, dropped to an average of 
97.6 in 1921. The close correspondence 
in the general trend of the price of sil- 
ver and the average price of commodi- 
ties was clearly demonstrated in a graph 
which was recently published by the 
Department of Commerce (Commerce 
Reports, March 3, 1930). 


THE SILVER-COMMODITY IN ORIENTAL 
TRADE 


The principal demand for silver 
comes from the Far East, where very 
little silver is produced. Until 1930 
Persia and French Indo-China were 
silver standard countries ; but these have 
both recently announced steps toward 
the adoption of the gold standard. Of 
the countries still on the silver standard 
—China (Hongkong), Abyssinia, Af- 
ghanistan, Liberia, and possibly Sal- 
vador and Honduras—only one, China, 
is of any great importance to silver pro- 
ducers. China is by far the world’s 
largest consumer of silver, being fol- 
lowed by India. The next largest item 
of consumption is that by the arts and 
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manufactures in the United © States, 
Canada, and Great Britain. Estimated 
production of new silver in 1929—256,- 
500,000 oz.—plus demonetized coins and 
other old silver offered on the market, 
totaled 311,500,000 oz. Of this sum 
China took an estimated 136,700,000 oz. 

The next most important consumer 
of silver today is India, which in 1929 
accounted for an estimated 81,800,000 
oz. The arts and manufactures in the 
United States and Canada took 37,000,- 
000 oz. and another 6,500,000 went to 
England for the same purpose. Germany 
took 12,000,000 oz. The remaining 25,- 
000,000 oz. is attributed to new coin- 
age. Of this, 16,000,000 oz. went into 
Hongkong dollars—Russia, Holland, and 
the United States coining the remaining 
9,000,000 oz. 

China and India combined, taking 
218,500,000 oz., therefore consumed over 
70 per cent of the entire supp'y in 1929. 
Considering new silver production alone, 
China’s and India’s combined consump- 
tion accounted for over 85 per cent of 
the total. One may ask: “If silver is 
indestructible, what becomes of all the 
silver each year ‘consumed’ by China and 
India?” Part of it circulates, in bullion 
form, as a medium of exchange. In 
China increasing quantities, and in India 
decreasing quantities, circulate in the 
form of dollar or rupee coins, Part 
goes into jewelry, especially in India. 
Mostly, silver is “consumed” by the 
Orient as a convenient store of value; 
silver bars may be hidden away, or tem- 
porarily buried in the ground. In India, 
silver jewelry is highly prized both for 
its decorative qualities and, at the same 
time, as a store of value. If an Indian 
peasant finds himself able to put aside 
part of his year’s earnings, he will prob- 
ably buy silver jewelry for his wife. 
Necklaces of coins, silver beads, ear- 
rings, finger rings, toe rings, bracelets, 
—~-anklets, pins, and other trinkets are 
“worn in profusion in India, many women 
being so laden with jewelry as to be 
actually impeded in their movements. 

Then, silver is frequently employed 
in the East as ornament for elephant and 
bullock trappings, on certain occasions, 
and for ceremonial uses. Also, it is 
worked into filigree or shaped into 
bowls and various objects familiar to the 
traveler. The consumption of the Orient 
fluctuates with the prosperity of the 
people, as affected by seasons, the raon- 
soon, drought, and famine; and in India, 
the Hindu marriage season is an im- 
portant factor in the silver market. 


How THE OrIENT Pays For Its SILVER 


Although much has been said of late 
about India’s and China’s purchasing 
power being impaired by the drop in the 
price of silver, it is difficult to see how 
a nation which steadily imports gold and 
silver on net balance has its international 
purchasing power diminished through a 
decline in silver. Although true that, 
according to world standards, the value 
(in Western eyes) of the silver hold- 
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ings of a Chinese villager or an Indian 
ryot declined in 1929, to the farmer, 
who possibly has no gold and never 
uses gold, silver is still silver; a little 
more plentiful, a little easier to procure. 

Both China and India acquire their 
silver imports in international trade. 
China exports silks, teas, wood-oil, or 
carpets, and receives, theoretically, gold; 
with such gold or gold credits China is 
enabled to import gold coin and bullion 
or, if she prefers, silver. India sim- 
ilarly sells her products abroad and im- 
ports treasure. But this trade process 
does not exist, let us say, with Mexico, 
or Peru, or some silver-producing coun- 
try whose purchasing power is lessened 
because of the diminished value of its 
silver output. China’s exports to Amer- 
ica and Canada are, primarily, affected 
only to the extent of the loss of pur- 
chasing power in America and Canada, 
owing to a decline in the value of their 
silver output. 

However, there are secondary effects. 
If Mexico, Canada, and other countries 
receive less for their silver output, they 
are able to buy less merchandise from 
the rest of the world; the rest of the 
world, therefore, can buy less from 
China and India; and then China’s and 
India’s purchasing power becomes for 
the while affected. But the process must 
end somewhere. One can imagine a 
world with no more silver, but one can- 
not imagine a world without trade. If 
Mexican miners cannot profitably dig 
silver will they lie down and die? Or 
will they turn to the production of some- 
thing else the world will buy? Essen- 
tially the world trades with China and 
India for the products of those countries, 
exchanging therefor other products, sil- 
ver included. The difference between 
the total imports and exports, visible 
and invisible together, is in any Occiden- 
tal. country usually settled by shipments 
of gold. In the Orient such differences 
are settled by shipments of silver as well. 


SILVER PropuctTion CANNOT STOP 


A peculiar thing about silver is that 
there is no economic way to control its 
price. We hear about coffee valoriza- 
tion schemes, or silk stabilization; we 
hear of potash syndicates, and dye car- 
tels. But, aside from such temporary 
emergency measures as the Pittman Act 
of 1918, or a temporary “corner” of 
silver in Bombay—doomed with the 
arrival of the first ship from London— 
no “stabilization” of silver is possible. 
The reason is not far to seek. Silver 
is largely a byproduct. In nature, silver 
is found combined with other metals: 
gold, copper, lead, zinc, even iron. 
Hence there can be no pure-silver mine. 
As Agricola pointed out in 1556: 
ewtay Abate in nature there is some 
amount of gold in silver and in copper, 
and some silver in gold, copper, lead and 
iron; likewise some copper in gold, 
silver, lead, and iron, and some lead in 
silver.” (Translation by Herbert Clark 
Hoover, Book X, p. 439.) Therefore 





varying proportions of the profits of a 
“silver mine’ come from the other 
metals, just as a varying proportion of 
the profits of a copper mine is accounted 
for by the silver content of the copper 
ore. <A drop in the price of silver may 
mean that, unless he is a large enough 
factor to raise his price of copper, the 
copper miner must either find more 
profitable ore or close down his mine, 

The nearest approach to a pure-silver 
mine, for purposes of rough calculation, 
is one in which the silver is found in 
veins of dry and siliceous ores. In.1927 
the total silver production of the United 
States was just under 40,000,000 oz. 
Less than one-fifth came from dry and 
siliceous ores. Over! four-fifths was 
produced from complex lead-silver, cop- 
per-silver, lead-zinc-silver, zinc-silver, 
and other ores. Much the same condi- 
tion applies to the silver occurrences of 
Mexico, Canada, Central America, and 
the West Indies. As North America 
produces 73 per cent of the world’s sil- 
ver, four-fifths of 73 per cent of the 
total, or at least 58 per cent of the 
world’s silver production, comes from 
complex ores. In that sense silver is 
partly or wholly a byproduct in not less 
than 58 per cent of the world’s pro- 
duction. 

That silver is a byproduct has been 
brought out by expert testimony before 
the Royal Commission on Indian Cur- 
rency and Finance, The exact per- 
centage is not so important as is the 
realization of the tremendous importance 
to the modern world of such metals as 
copper, lead, and zinc. We might get 
along, in a pinch, without silver—de- 
spite its value in the manufacture of 
films. We can get along without silver 
token money, if need be, or without 
silver tableware. But it would be a 
tremendous hardship today to get along 
without copper, lead, and zinc. Copper 
is as important to the electrical industry 
as is electricity itself. Without copper 
where would be our telephones, cables, 
power lines, and other public utilities? 
Without lead what would happen to our 
storage-battery manufacturers, our paint 
manufacturers? Lead is important in 
the building industry, as a protection for 
cables, as solder, lead foil, and the like; 
we have to have it. And zinc has its 
varied uses in galvanizing sheets, roof- 
ing, pipes, and castings; in the manu- 
facture of brass, of lithographing plates; 
and for making pigments widely used in 
the paint, rubber, textile, and ceramic 
industries. 

So silver production cannot stop. 
Copper, lead, and zinc will continue to 
be mined regardless of the price of sil- 
ver. If the profit of copper, lead, and 
zinc miners is too seriously impaired by 
the low price of silver, the price of cop- 
per, lead, and zinc must go up. And as 
long as those metals continue to be taken 
from the earth, the supply of silver will 
increase. 

Exactly that has been occurring. The 
total new production of silver, having 
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mounted from 171,300,000 oz. in 1921 to 
246,000,000 oz. in 1923, has since 1923 
averaged 251,050,000 oz. a year. Add 
to this the fact that the Indian govern- 
ment has a large stock of silver to sell, 
and can hence supply a large part of 
Indian demand, and the explanation of 
the recent decline of silver becomes 
clearer. 


OPERATION OF THE SILVER MARKET 


London has long been the most im- 
portant silver market. During the War, 
New York, and to a lesser extent, San 
Francisco, became important; but al- 
though New York has remained so, 
London is still the dominant factor. The 
reason is partly traditional, partly eco- 
nomic. England has close relations with 
India, and to a lesser degree, with China. 
London being a most important finan- 
cial center, the trade of India and China, 
both with England and with other parts 
of the world, is financed largely in Lon- 
don. That entrepdt is therefore in a 
good position to finance the silver trade. 
Moreover, frequent sailings from the 
Thames and Southampton insure rapid 
delivery of silver to all parts of the 
world, so that silver usually can be more 
quickly obtained by the Orient from 
London than from New York. The 
London price is therefore the basis for 
the world price of silver. 

The “fixing” of this price is interest- 
ing. Four London silver brokers re- 
ceive all important orders to buy or 
sell silver. Once each business day they 
meet and compare their orders. This is 
perhaps the only market in the world 
where buyers and sellers thus put their 
cards on the table. Since the four firms 
have all been in business many years, 
one of them since 1684, they enjoy the 
full confidence of the market. When all 
orders have been compared the brokers 
fix upon that price at which the greatest 
amount of orders in hand will be moved. 
That price, naturally, gives the brokers 
the largest commission obtainable. 
When such a price is determined, it is 
announced to the world and immediately 
cabled to dealers in all countries in- 
terested. 

The New York price is largely, but 
not entirely, dependent upon the London 
price. Actually, it is modified by local 
conditions, an important factor being 
the origin of demand or supply as re- 
flected in the cost of moving silver to 
or from New York. Local stocks are 
also an important factor. In New York 
the “official” price is that announced 
daily by Handy & Harman. Actual 
commercial transactions usually take 
place at a slightly higher price, depend- 
ing on the bid and asked prices. 

Silver is sold, both in London and in 
New York, for spot or for future de- 
livery. In either city whether “spot” or 
“future” sells higher depends on local 
stocks and the trend of the market. 

As silver is practically indestructible, 
and since relatively little ever mined 
has been totally lost to man, it is natural 
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that it should be a great traveler. The 
silver quarter in your pocket may con- 
tain metal mined centuries ago. It may 
have reposed for years in an Assyrian 
tomb; it may have circulated in the 
Coliseum of ancient Rome or the market 
places of Athens and Persia; it may 
have been used as a neck ring in the 
South Sea Islands, as part payment for 
a slave in Ethiopia, as an anklet in 
India; as sycee in China; or it may have 
been part of Spanish plunder in Mexico 
or Peru. Benjamin White, in “Silver, 
Its History and Romance,” tells of silver 
coins which, after 1,600 years, were 
found strewn on the salt-incrusted 
ground of central Asia. Some ancient 
camel caravan, trading between China 
and the West, had passed that way, and 
the coins, it is thought, dropped from 
a load at night. William F. Spalding 
tells of silver bars crossing and recross- 
ing the ocean. One shipment, emanat- 
ing from the United States, had gone 
to London; thence it had been sold to 
India, was re-shipped to other countries 
of the Far East, again re-shipped to 
China, whence, after several years, part 
of the original shipment returned to 
London, only to find its way again to 
the Far East and continue its travels. 


AMERICAN SILVER IN CHINA 


American silver has come to be very 
popular with the trade in China, owing 
to its uniform quality. Bar silver from 
San Francisco is shipped to China 999 
fine, or better. In China the bars are 
split up and remolded into shoes of 
sycee silver weighing from one to fifty 
taels (Chinese ounces) each. In the 
process of re-casting, the fineness is re- 
duced to about 980 by the addition of 
10 Mexican dollars to each 50-tael piece. 
This manufacture of silver “shoes’— 
so called from their resemblance to a 





Part of Nevada Consolidated’s Liberty pit, with the Wedge shaft in the left 
At the right is the Monitor shaft, and directly behind the 


foreground. 


Chinese lady’s footwear—is carried on 
by the crudest of processes. The manu- 
facture is not complete until the finished 
shoe has been examined and its fineness 
and weight ‘certified. by a bureau called 
the King Ku Chu, an old established 
firm of Chinese assayers. Silver bullion, 
in the shape of “shoes,” is the most 
common form of silver circulating in 
China, although bar silver, and a variety 
of Chinese and foreign silver dollars 
circulate. : 
Attractive silver ornaments are manu- 
factured in China and prove a favorite 
with the tourist. They are sold, not in- 
dividually according to workmanship, 
but by weight regardless of the labor 
which has gone into them. Hence their 
price may vary from day to day, or week 
to week, as the price of silver fluctuates. 
To speculate on the future possibili- 
ties of silver is interesting. The dis- 
covery of a new industrial use may some 
time create an undreamed-of demand for 
the white metal; just as the film indus- 
try, now a large consumer, was until 
recently non-existent. The stabilization 
of China and its industrial development 
may yet be the cause of a greater de- 
mand for silver. If China’s 400,000,000 
people could increase their annual per 
capita consumption by only one ounce, 
the increased demand would be over 
half again as large as the world’s entire 
production in 1929. There has been 
talk of China’s adopting the gold stand- 
ard, and the Kemmerer commission has 
so recommended. This talk has occa- 
sioned pessimism in some silver quarters. 
It is unwarranted: First, because China 
as a whole is unlikely to adopt the gold 
standard in the near future; second, 
even if she did base her currency on 
gold, the traditional favor of silver in 
the “Celestial Empire” would insure its 
continued absorption for many years. 
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Wedge shaft can be seen the headframe of Consolidated Coppermines’ 
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Depth Finding By Magnetic 


Triangulation 


Noel H. 


HE method of making a 

simple vertical magnetic tri- 

angulation to locate the depth 

and position of the geologic 
feature which causes a _ magnetic 
anomaly is not new. It is briefly men- 
tioned, for instance, by Dr. W. O. 
Hotchkiss in Bulletin XLIV of the 
Wisconsin Geological and Natural His- 
tory Survey, in connection with as- 
certaining the thickness of glacial drift 
over a concealed iron formation. But 
it has had little usage in that connection, 
because the necessary magnetic data 
cannot be obtained with the instruments 
commonly used. Some depth determi- 
nations have been made from data 
secured by using the “field-balance” 
type of magnetometers. The fact that 
the securing of the necessary data re- 
quires the use of two instruments has 
probably curtailed extensive application 
of the methods. 

Recently, H. R. Aldrich, Assistant 
State Geologist of Wisconsin, suggested 
that the triangulation method might be 
made generally and easily applicable 
through the use of the Hotchkiss 
Superdip, the principle of which is 
such that the dual functions of mag- 
netometer and dipping circle may be 
performed by the same _ instrument. 
Field tests were therefore made in areas 
where the subsurface geology is known, 
and the results of these tests were suffi- 
ciently encouraging to warrant the ap- 
plication of the method in unknown 
areas in connection with bauxite ex- 
ploration.’ 

The triangulation method of depth 
finding is based on the principle of 
vector analysis. Any force can be 
considered as a vector quantity and can 
therefore be resolved into and studied 
as the resultant of any number of other 
forces. It is customary to resolve mag- 
netic force into a horizontal and a 
vertical component, because this resolu- 





Published by permission of W. C. McBride, 
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tion offers the simplest geometrical 
pattern for study. In Fig. 1, for ex- 
ample, each of the vectors H represents 
the actual recorded magnetic intensity. 
In each case the vector HR represents 
the horizontal component and HV the 
vertical component, of which the H 
vector is the resultant. However, it 


is clear that H might just as logically 
be considered to be the resultant of HN; 
which represents the “normal” com- 
ponent for the area, and HA, which 
represents the component of anomaly 
Because 


or departure from normality. 





a vector represents both the magnitude 
and the direction of force, the. locus 
of intersection of the extended com- 
ponents of anomaly (HA) will locate 
the position of the source of the anom- 
alous force (P). 

In principle the method is simple and 
precise. Its application, however, in- 
troduces certain complexities for which 
the geological factors are responsible. 

The ideal condition for the applica- 
tion of the method would involve a 
single point as the source of the 
anomaly, surrounded by a homogeneous 
medium. Measurable anomalies, how- 
ever, are created by differences in the 
magnetic permeabilities of the sub- 
stances which form the earth’s crust, 
and aggregates of these substances may 
occur in units as large as whole rock 
formations. Consequently, an actual 


“point” of anomaly is never encoun- 
tered. Nor is the source of the anomaly 
ever surrounded by an entirely homo- 
geneous medium, because the adjacent 
rock formations are composed of 
minerals which differ in permeability. 
However, for practical purposes the 
approach to ideal conditions is suffi- 
ciently close in many instances to admit 
of obtaining useful approximations to 
the depth and subsurface location of 
the geological features which cause 
anomalies. 

Another prerequisite for the ideal 
case is the absolute isolation of the 
anomaly in an otherwise normal mag- 
netic field. Although this circumstance 
will not be encountered on the surface 
of the earth, it is frequently approxi- 
mated closely, often sufficiently closely 


Fig. 1—Diagram of 

magnetic triangu- 

lation method of 
depth finding 


to admit of applying the triangulation 
method. The effect which results from 
having the measured anomaly in close 
association with another is that the 
magnetic measurements will be result- 
ants of the interaction of two sources 
of anomaly on the earth’s magnetic 
field, and consequently will be applicable 
to neither specific anomaly. Such a 
case is diagrammatically represented by 
stations 5 and 6 in Fig. 2. At Station 5 
the dotted lines represent the magnetic 
vectors which would exist if the igneous 
mass A were completely isolated. The 
presence of the igneous mass B pro- 
duces the solid line vectors which are 
applicable to the location of neither 
separate mass, but to that of the com- 
bined masses. 

The result of the departure of actual 
cases from ideal conditions is that the 
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extended HA vectors do not intersect 
at a point, but produce a triangle of 
error, or even a series of triangles 
(see Fig. 2), depending on the shape 
of the rock mass to which the anomaly 
is to be attributed. Although this fact 
is disadvantageous to the precision of 
depth determinations, it can be turned 
to advantage in permitting something 
of an interpretation of the shape and 
attitude of the rock mass, at the same 
time giving a definite idea of the order 
of magnitude of the depth factor. 

Although these complications tend 
somewhat to limit the general applica- 
bility of the system, its actual useful- 
ness in delimiting the order of mag- 
nitude of the depth factor is shown by 
the results of the field tests. 


Procedure. To carry out the method 
of magnetic triangulation for depth the 
following factors must be known: 

1. The location of the anomaly. 

2. The normal magnetic inclination 
ON (see Fig. 1). 

3. The normal magnetic intensity HN 
(see Fig. 1). 

4. The resultant magnetic inclination 
© at three or more stations. 

5. The resultant magnetic intensity H 
at three or more stations. 


Location of the anomaly (1) can be 
accomplished by the usual field survey 
methods, using any magnetic instru- 
ment. The normal magnetic intensity 
and inclination (2 and 3) can be ob- 
tained from data supplied by the U. S. 
Coast and Geodetic Survey for any 
region in America. It is important to 
the general practicability of the method 
that only an approximation to precision 
of these data is required. For example, 
a 10 per cent change in the normal 
intensity figure used in the field tests 
described herein produces only about 
3 per cent error in the results secured. 
And even when this amount of error is 
added to the discrepancy factor obtained 
when using the correct intensity figure, 
the total possible error still remains 
within practical usable limits. 

The resultant inclination and intensity 
(4 and 5) are the factors which must 
be determined from field data. To 
secure the necessary data, various com- 
binations of instruments can be used. 
The inclination can be measured by a 
dipping circle such as that used by the 
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Fig. 2— Diagram 
showing application 
of magnetic  tri- 
angulation method 
of depth finding, 
with reference to 
masses A and B 
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U. S. Coast and Geodetic Survey. It 
can also be obtained by computation 
from the results of measurements of 
the horizontal and vertical components 
of the earth’s field by magnetometers 
of the “field-balance” type. The total 
intensity can be computed from the 
inclination measurements of a dipping 
circle and either the vertical or hori- 
zontal component measurements of the 
earth’s field. The total intensity can 
also be secured by magnetometers of the 
“earth inductor” type. Both inclination 
and intensity data can be secured by 
using the Hotchkiss Superdip magnet- 
ometer, and this fact, combined with the 
fact of its facility of manipulation, 
makes it an exceptionally convenient 
instrument to use in securing depth- 
finding data. 

The adjustable sensitivity of this in- 
strument is based on the principle of 
balancing the force of gravity against 
magnetic force in such a way that the 
gravity will act at a determinable angle 
to the earth’s magnetic field. The in- 
strument is so constructed that removal 


ow -- 
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of the counterbalance makes it into a 
dipping circle, and replacement of the 
counterbalance makes it into a mag- 
netometer. 

Procedure for securing the resultant 
inclination and intensity with the 
Hotchkiss Superdip requires the fol- 
lowing steps: 

1. Remove the counterbalance from 
the counter-arm of the magnetometer. 

2. Using the instrument as a dipping 
circle, occupy a series of stations along 
a line running magnetic north and 
south across the anomaly. This is the 
ideal direction, but it need be only ap- 
proximated. For each station along 
this traverse, record the magnetic in- 
clination and mark the location for 
reoccupation. 

3. Occupy a station in the earth’s 
normal magnetic field. Set the sensi- 
tivity of the instrument according to 
the requirements disclosed by the 
traverse across the anomaly. (See 
Step 2.) Replace the counterweight, 
balancing the instrument against the 
earth’s normal field. Record the read- 
ing. This will represent the normal 
intensity, and departures from it will 
represent anomalous intensity. 

4. Using the instrument as a mag- 
netometer, reoccupy the stations across 
the anomaly established in Step 2, and 
record the intensity readings. 

This completes the necessary field 
work. If the anomaly is at a shallow 
depth and the surface along which the 
traverse is run shows extreme relief, it 
is desirable to note the relative eleva- 
tions of the stations occupied. 





2See “The Hotchkiss Superdip: A New 
Magnetometer.” Bulletin of the A.A.P.G., 
June, 1929. 
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Fig. 3—Magnetic depth-finding profile over a peridotite plug near 
Sheridan, Ark. 
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Fig. 4—Magnetic depth-finding profile over a peridotite plug near Rison, Ark. 


To secure location of the source of 
anomaly : 

1. Plot the stations according to their 
relative distances and elevations. 

2. At each station point plot the angle 
of normal inclination (ON) (Fig. 1). 

3. At this angle lay off a line repre- 
senting normal intensity (HN). 

4. From the upper end of this line 
lay off the angle of resultant inclina- 
tion (@). 

5. At this angle lay off a line repre- 
senting resultant intensity (H). This 
is obtained by the algebraic addition to 
the normal intensity of the results of 
the magnetometer readings reduced 
either to gamma values or to per cents 
of the earth’s field. 

6. The line connecting the station 
point with the end of H represents the 
component of local disturbance HA. 
Extend this line to its intersection with 
others similarly drawn. 

Field Tests. This system of applying 
the magnetic triangulation method was 
first tested in the Coastal Plain province 
of Arkansas. In the region of the tests 
a series of approximately flat-lying 
poorly indurated sandstone, shale, clay, 
and lignite, ranging from Cretaceous 
to Tertiary in age, has been deposited 
upon a “basement” of intensely folded 
Paleozoic quartZite, slate, and novaculite. 
Intruded into the Paleozoic section, 
perhaps at the end of lower Cretaceous 
time,’ occur igneous rocks ranging in 
composition from  quartz-orthoclase 
pegmatite dikes, and syenite masses, to 
instrusive peridotites. Of the peridotite 
masses buried beneath the Coastal Plain 
sediments two of several located by 
geophysical methods have been drilled. 
One of these is about 14 miles north 
of Sheridan, in Grant County, and the 
other is about 3 miles northwest of 





5U. S. Geological Survey Folio 215: “Hot 
Springs, Arkansas,” by A. H. Purdue and 
H. D. Miser. 
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the town of Rison, in Cleveland County. 

The Sheridan Plug. The Sheridan 
intrusive was located gravimetrically 
by J. P. Schumacher, of the Torsion 
Balance Exploration Company, and I 
located it magnetically.“ A well drilled 
by the Shaffer Oil & Refining Company 
(Youngblood No. 1) encountered a 
weathered peridotite at a depth of 
2,254 ft., according to the log of E. T. 
Thomas. The magnetic traverse to se- 
cure the depth-finding data on this 
peridotite intrusive was run along the 
Sheridan-Little Rock Highway, which 
runs approximately north and south 
across the anomaly, passing about 330 
ft. east of the well. Therefore, the 
profile section is not precisely in the 
plane of the well section. The mag- 
netic results are shown plotted in Fig. 
3. Along this cross-section the perido- 
tite causes an anomalous intensity of 
over 1,800 gamma. The asymmetric 
shape of the intensity curve, steep- 
sided toward the north, is indicative of 
steepness in the contact of the perido- 
tite with the intruded rocks, suggesting 
that it occurs in the form of a plug. 
All of the depth data indicate that the 
peak of the plug occurs about 600 ft. 
south of the well at a depth of about 
2,130 ft., and a possible shoulder oc- 
curs about 300 ft. north of the well 
at a depth of about 2,460 ft. The 
surface of the plug is undoubtedly 
irregular, but a straight line connecting 
these two points is about 2,320 ft. deep 
at the point where the well is projected 
to the profile’ section. This means a 
discrepancy of about 66 ft., or less than 
3 per cent, between the well-log data 
and the magnetic data. And this dis- 





4In connection with a “Report on the Oil 
and Gas Possibility of the Eastern Exten- 
sion of the Ouachita Uplift,” by Noel H. 
Stearn and George C. Branner, for Leo 
Yount, Inc., El Dorado, Ark., and W. C. 
McBride, Inc., St. Louis, Mo. Thanks are 
due them for permission to use certain 
data from this report. 





crepancy does not necessarily consti- 
tute error, because it might easily be 
at least partly accounted for on the 
following bases: 

1. The well first encountered weath- 
ered peridotite. The process of weath- 
ering tends to reduce the magnetic 
permeability of a basic rock. If the 
permeability of the weathered portion 
of the peridotite were so reduced that 
it approximated that of the surround- 
ing rocks, the depth-finding calcula- 
tions would involve the unweathered 
peridotite. At most this consideration 
could account for less than 30 of the 
66 ft. discrepancy, because the well 
bottomed at 2,285 ft. in unweathered 
peridotite. 

2. The well is not located in the 
plane of the depth-finding profile. A 
change in the elevation of the surface 
of the plug between the plane of the 
well and that of the profile could easily 
eliminate the discrepancy. It could 
just as easily increase it. 

3. The locus of local attraction is not 
at the surface of the geologic feature 
which causes it, but slightly beneath 
the surface. 

If the well were a crooked hole, a 
possibility by no means negligible, the 
discrepancy would be increased; but on 
the whole this may be considered to be 
an unusually close approximation. 

The Rison Plug. The Rison intru- 
sive was located magnetically, and 
drilled by the Arkansas Natural Gas 
Company. (Tate No. 1). Peridotite 
was encountered at about 3,561 ft. 
according to the log of Clarence S. 
Ross, fetrologist for the U. S. Geo- 
logical Survey, who analyzed the well 
samples for the Arkansas State Geo- 
logical Survey. Ross calls it a perov- 
skite peridotite, and submits mineral 
analyses showing a magnetite content 
of from 32 to 65 per cent. 

The traverse to secure the depth- 
finding data for this intrusive was run 
magnetic north and south along a line 
which passed about 330 ft. east of the 
well. The results are shown in Fig. 4. 
Along this particular section the perov- 
skite peridotite produces an anomalous 
intensity of over 9,000 gamma. Here 
again the shape of the intensity curve 
indicates that the intrusive is probably 
in the form of a plug. 

Depth calculations indicate that the 
peak of the plug occurs about 800 ft. 
south of the well at a depth of about 
3,130 ft., and at about 300 ft. south 
of the well the intrusive occurs at a 
depth of about 3,620 ft. The hypo- 
thetical surface determined by connect- 
ing these two points, if extended to the 
projected position of the well, would 
lie about 110 ft. below the point where 
Ross determines that the well encoun- 
tered the peridotite. This means a dis- 
crepancy of slightly over 3 per cent, 
which cannot be classified as error, on 
account of the position of the well 
relative to the peak of the plug and to 
the plane of the section. 
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That in both cases the discrepancy 
shows the calculated depth to be lower 
than the well log depth is no doubt 
significant. Hotchkiss points out that 
“as the center of attraction is not at 
the surface of the formation, but is 
located a few feet below, this fact will 
tend to give a somewhat excessive 
depth. On the other hand, the slight 
curvature of the local field due to the 
small effect of the opposite pole will 
tend to give too little depth, so the 
two will balance each other more or 
less completely.”° No quantitative fig- 
ures are available to permit an evalua- 
tion of these two minor factors. The 
possibility suggests itself that the depth 
discrepancies shown by these field tests 
may be caused partly by the failure 
of these two factors to balance each 
other completely. 

The points marked P in Figs. 3 and 
4 are taken to represent the position 
of the “center of magnetic mass” of 
the geologic feature causing the anom- 
aly. This will be true, of course, only 
if the plane of the section passes 
through the actual magnetic maximum. 


SUMMARY 
The system of applying the mag- 
netic triangulation method of depth- 
finding herein described has yielded the 


5Wisconsin Geological and Natural His- 
tory Survey Bulletin XLIV, p. 81. 


following results in two known cases: 


Well Calcu- Dis- 

Log lated crep- 

Depth, Depth, ancy, Per 
Ft Ft Ft. Cent 


Sheridan peridotite.2,254 2,320 66 2.9 
Rison peridotite....3,561 3,671 110 3.1 


These results are well within usable 
limits of error. I should explain, how- 
ever, that these two cases offer what 
are in some respects exceptionally 
favorable geological set-ups for the 
application of the method, although 
possibly not the most favorable. H. R. 
Aldrich points out that more favorable 
geological conditions would be encoun- 
tered in measuring the depth to a reg- 
ular east-west ridge such as might be 
formed by a buried iron formation. 
On the other hand, G. C. Branner, 
State Geologist of Arkansas, has reached 
the conclusion that less favorable geo- 
logical conditions would be offered by 
a large and irregular intrusive mass; 
but that usable results may be ob- 
tained from many combinations of 
geological conditions is clearly indi- 
cated. 

Economy of operation of this system 
is assured by the fact that the equip- 
ment required consists of a single 
instrument capable of rapid manipula- 
tion. An idea of the time element 
involved can be gained from the ac- 
companying data from the field tests. 


‘whether 


This time schedule involves the depth- 
finding data alone, after the anomalies 
had been previously located and out- 
lined. 


Field-test Data 
Computation 


Field and 

Work Plotting 
Sheridan peridotite....2 hours 14 hours 
Rison peridotite.......4 hours 2% hours 


Certain limits to the applicability of 
this system of applying the magnetic 
triangulation method are established 
instrumentally by the dipping circle 
feature of the Hotchkiss Superdip. 
The procedure here outlined can be ap 
plied only to those anomalies whicl 
produce a sufficiently marked change 
in the inclination of the earth’s field 
to be readable on the instrument. 
This can be read to about 15 minutes 
of arc. The variation produced by the 
Sheridan plug amounts to 14 deg. 
That produced by the Rison plug 
amounts to 13 deg. Clearly, there is 
a considerable margin of applicability 
to smaller anomalies. 

Of course, magnetic inclination can 
be read to within much finer limits of 
error on a standard dipping circle. But 
anomalies which produce 
changes in magnetic inclination of less 
than 15 minutes of arc are of sufficient 
magnitude to warrant attempts at 
depth finding is yet to be established. 





Sampling a Dorr Thickener 


HE MOST commonly used imple- 

ment for sampling for inventory 
purposes a Dorr thickener or a large 
storage tank is a long stiff rod, to the 
lower end of which is fastened a sample 
bottle equipped with a tight-fitting stop- 
per that may be extracted and inserted 
at any position of the rod, allowing 
samples to be taken at different depths. 
If tanks of great depth are to be sampled, 
the apparatus is unwieldy and cumber- 
some, and it has a tendency to get out 
of order when most needed. This 
method of sampling has also the short- 
coming that it does not give a repre- 
sentative sample, especially where there 
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is a tendency to stratification, or where, 
as is often the case with Dorr thick- 
eners, the solids are unevenly distributed. 

A better sample may be taken with a 
pipe, cutting out a complete section from 
the top to the bottom of the tank. The 
problem is, however, to find a simple 
and effective method of closing the pipe, 
so it can be lifted out of the tank with- 
out the loss of the sample. Mechanical 
devices are generally unhandy and diffi- 
cult to keep in good working order, espe- 
cially where corrosive solutions are dealt 
with. The accompanying illustration 
shows a simple arrangement for closing 
a pipe sampler: 

A short piece of soft rubber tube is 
fastened to the end of the pipe, and a 
long and strong string attached to the 
rubber hose, through holes punched near 
its lower end. A pull exerted on the 
string causes the tube to bend, thereby 
closing the pipe. When taking a sample, 
the pipe is lowered into the tank slow 
enough to insure a good sample. As 
soon as the rubber hose touches the bot- 
tom the string is pulled tight, whereupon 
the pipe may be lifted out and emptied 
in a suitable container, after releasing 
the string. By combining samples taken 
from different sections, a representative 
sample may be obtained. The method 
allows sampling almost down to the bot- 
tom of a tank, which is not possible with 
a bottle sampler. 
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Improvised Oil Strainer 


HE STRAINER illustrated, de- 

scribed by T. J. Donnelly, in Power, 
was attached to the inflowing oil line 
on the base of a high-speed vertical 
steam engine, the oil level being main- 
tained by an overflow at the proper 
height on the opposite side of the base. 





Detail of strainer 


The strainer was made of sufficient area 
to obviate frequent removals for clean- 
ing. A piece of pipe about 15 in. long 
was marked by a center punch, outlining 
the three apertures as shown. These 
were cut with a hacksaw and the edges 
smoothed with a file. A piece of 40- 
mesh copper screening, 1 in. wider than 
the opening in the pipe and ? in. longer 
than the circumference, was wrapped 
around a piece of wood the diameter of 
which was equal to that of the pipe. 
This allowed a #-in. lap, which was 
soldered. Then the copper cylinder was 
slipped off the wood and clamped in 
place. A pipe cap on the bottom, and 
the section of pipe between cap and 
screen, served to catch dirt. 
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Shops, above, with the South 
mill on the opposite page, and 
the cyanide plant below 
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The Price of Copper 


Highest monthly 
average~ 
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Chart 1—Range of E.&M.J. copper prices, 

1904-1928, showing annual averages and 

highest and lowest monthly price in 
each year . 


AVING established in the first 
section of this article the fact 
that for fifty years only the 
cataclysm of a world war 

checked the steady annual 6 per cent 
increase in world copper consumption; 
and having concluded that barring an 
economic cataclysm of similar propor- 
tions a like increase will continue, from 
a new starting point; and having con- 
cluded that ample copper is in sight for 
the world’s normal needs for several 
decades, we may now consider the price 
of copper with some. confidence in the 
conclusions reached. 

Chart 1, covering the 25-year period 
ended in 1928, shows three major price 
peaks when copper rose above 20c., two 
minor peaks when it rose above l6c., 
and bottoms after each of these peaks, 
except 1929, when copper went below 
12c. three times and below 124c. once, 
the latter making a double bottom in 
1924 and 1927. For the sake of brevity 
I shall speak of all these bottoms as 
12c. copper. The average high, 18.04c., 
of course, includes War copper prices, 
but if these high prices are excluded 
the average becomes only a guess. The 
average low was 11.24c., and the an- 
nual average, 16.2c. For the fifteen- 
year period prior to the War, 1899 to 
1913, both inclusive, the average price 
of copper was 14.96c. 

In the past, demand exceeding sup- 
ply has put the price up; how much 
this rise may have been increased any 
particular week or month by competing 
panicky buyers does not materially af- 





This is an abstract of the second and 
third of a series of three articles by Colonel 
Percy E. Barbour in The Annalist of March 
14 and 21, 1930. The first article was ab- 
stracted in the March 24 issue of 
E.aAMJ. 
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fect the picture and does not affect the 
conclusions at all. Demand put the 
price up; high prices stimulated over- 
production, and after such periods it has 
always required 12c. copper to extin- 
guish this overproduction. 


MARGINAL PRODUCERS 


The theory that the price of copper 
will always be the cost of the highest- 
cost marginal producer whose product is 
necessary to satisfy the demand would 
be easy to apply if every copper deposit 
were of uniform grade in itself, and if 
no two marginal producers had exactly 
the same costs, and if all the marginal 
producers were small producers. But 
none of these conditions actually exist, 
and, moreover, since the world require- 
ments are so great and since copper de- 
posits do vary so widely in grade within 
themselves, and since some of our large 
mining companies have such varied hold- 
ings that the big producers themselves 
are also in part marginal producers, and 
since the cost of much of the foreign 
copper, except South American, is not 
known, it becomes very difficult to point 
out the marginal producers. How- 
ever, there are illuminating data on the 
subject. 

A. B. Parsons, in the June 8, 1929, 
issue of E.&M.J., concludes that. only 
6.8 per cent of the total world copper 
production costs over 12c. per pound 
and that the weighted average cost of 
the world’s copper is 9.7c. per pound. I 
have previously shown that the annual 
increase in world consumption is 6 per 
cent, and that it takes 12c. copper to 
extinguish overproduction. The obvious 
conclusion from these two set's of facts 
is that the 6 per cent annual increase to 
meet world needs is marginal production, 
and the cost being over 12c. shows 
why a 12c. market price is necessary 
to extinguish overproduction. How 
much above 12c. the marginal cost may 
be is not possible of computation, but 
is possible of close approximation. 

If we hold to the “marginal theory,” 
the cost of the marginal production will 
evidently be between 12 and 16c., the 
latter the average price over twenty-five 
years; or between 12 and 14.96c. if the 
average for the fifteen-year period prior 
to the War be taken. 

If the world’s copper does cost 9.7c. 
a pound, the margin of profit on the 


present market price would seem to be 
quite generous. It is said in opposition 
to this that copper is selling out of line 
with the other non-ferrous base metals, 
lead and zinc, and that it is selling in 
a post-War market at a pre-War price. 
Why should copper sell in line with 
other metals? It is a mistake to con- 
sider copper in this way, for it is not 
used for the same purposes. Over 54 
per cent of the copper is used for elec- 
trical purposes. The largest consumption 
of lead is for storage batteries, prin- 
cipally in automobiles, a semi-luxury 
product. The largest use of zinc is for 
galvanizing, a wholly utilitarian purpose. 
There is no direct interrelation among 
the three. Therefore, there is no reason 
why these three metals should “sell 
in line.” 


Wuy THE “PRE-WAR PRICE IN A 
Post-WaAR MARKET” 


The pre-War price_in a post-War 
market is an epigrammatic sophistry. 
The truth of the matter is that the 
effect of post-War increased cost of 
labor and supplies has been entirely off- 
set—more than offsett—by increased effi- 
ciency of production, which is an out- 
standing achievement to the credit of the 
copper industry. This phase of copper 
production has been treated illuminat- 
ingly by S. D. Strauss (E.&M.J., 
May 18, 1929), who, in an effort to 
determine what “has enabled the price 
of copper to remain comparatively stable 
in a general price structure that was 
moving upward,” concludes that “the 
fact that copper did sell for pre-War 
prices in a post-War market may be 
directly attributed to the growth of the 
large-scale operation, coupled with in- 
creased technical efficiency.” 

During the last year in which copper 
has been pegged at 18c. the stocks of 
refined and blister copper in North and 
South America, as given by the Amer- 
ican Bureau of Metal Statistics, have 
increased from 332,000 tons in May, 
1929, to 436,726 tons at the end of 
December, and to 522,581 tons at the 
énd of March, 1930. 

The stocks of refined and blister cop- 
per are equivalent practically to six 
months’ consumption cf the United 
States. These stocks of refined copper 
are about 300 per cent greater than the 
industry has in the past found necessary 
to insure prompt delivery against com- 
mitments. 

Pegging the price of copper did not 
put a stop to buying and did not send the 
stocks of copper up. In June, one month 
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after the 18c. price was fixed, a serious 
business recession became evident. It 
was not caused by the stock market crash 
in October and November. The depres- 
sion had been increasing for six months 
before the crash. It is doubtful whether 
the controlling copper interests would 
have pegged the price of copper at 18c. 
had they foreseen this business depres- 
sion; but if copper is the sensitive busi- 
ness barometer the copper industry likes 
to think it is, the industry should have 
had at least an inkling of the reaction 
by the recession’ in copper demand and 
the fall in copper prices. 

J. R. Finlay, in a communication in 
E.&M.J. of Dec. 21, 1929, concludes 
“What they probably should have done 
was to offer their copper freely at 15c. 
last spring as soon as it became evi- 
dent that the supply had overtaken 
demand. But what happened? Demand 
was falling off, stocks were piling up 
and curtailment was effected at the 
larger mines in this country and South 
America, followed by further curtail- 
ment; but curtailment only by the larger 
producers, while the smaller producers 
continued at maximum capacity, making 
money on 18c. copper. 

Chart 2 is a curve showing the extent 
to which United States monthly » pro- 
duction of copper was actually stimu- 
lated by rising prices of copper since the 
last rise began in June, 1927. It is 
most instructive. 

From. 12 to 14c. the increase in 
production was gradual, but the in- 
crease in production stimulated by the 
rise from 14 to l6c. was a straight-line 
rapid increase. At 18c. this curve in- 
dicates that United States production 
had about reached the maximum at 
which it could be maintained over a 
considerable period, owing to plant limi- 
tations. This is a curve of unrestricted 
‘production inspired by increasing prices 
for copper in a free and open market. 
When the price of copper began to 
recede, production automatically de- 
creased, but at a different rate than 
on the rising side, and hence on a differ- 
ent curve (indicated by the arrow on the 
chart) until May, when the price was 
pegged. 

According to this chart the January, 
1930, production of 67,838 tons is at the 
rate that would have been stimulated by 
13.3c. copper. This checks with past 
records. In November, 1927, the United 
States production was 68,080 tons and 
the price for the month was 13.319c. 
Since curtailment has cut production 
from 94,902 tons in April, 1929, to 67,838 
tons in January, 1930, a cut of 28.5 per 
cent, and since the small producers_have 
not curtailed, it follows that the large 
producers must have cut more than 28.5 
per cent. In other words, the large pro- 
ducers are operating on a scale that 
would be stimulated by a price of less 
than 13c. copper. What is this doing 
to their balance sheets? 

They are receiving 18c. for the copper 
they sell, but though their production 


is greatly curtailed, they are not selling 
even this reduced output; and stocks of 
copper are increasing. One authority 
estimates that on the present curtailment 
basis copper costs are 2c. a pound 
higher. Had they allowed the price 


to drop to 13c. (or lower if it would) 
they would be producing at a larger 
rate than today, because the high-cost 
extin- 


production would have been 
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Chart 2—Comparative United States copper 
production at various prices, June, 1927, to 
January, 1930 


guished, their wage scales would have 
been reduced, stocks of copper would 
not be equal to six months’ normal de- 
mand, and the outlook would be prom- 
ising. 
AFFIRMS LARGE PropucERS WoUuLD 
MAKE More Money At LOWER 
PRICES 


Mr. Finlay’s statement that one of 
the large producers “with the costs and 
with the production that it enjoyed a 
year ago could make more money at 
13c. than it is making today at 18c.” 
would seem to be true. It has been 
severely challenged because it was so 
startling and because Mr. Finlay did 
not go to the trouble of proof in detail. 

Assuming the present price and cur- 
tailment policy to continue to the end of 
1930, what would be the situation at the 
end of the year? 

It is estimated that 25 per cent of the 
world’s production of copper today is 
not amenable to the arguments for cur- 
tailment and is producing at maximum 
capacity, while the other 75 per cent is 
curtailing. 

The normal world consumption of 
copper for 1930, as indicated on Chart 1 
in the March 24 issue, is 2,150,000 tons. 
One-quarter of the world’s producers 
producing at full capacity would provide 
one-quarter of this amount, or 537,000 


Apri! 24,1930 — Engineering and Mining Journal: A McGraw-Hill Publication 





tons. The other 75 per cent of the in- 
dustry producing at two-thirds capacity, 
approximately the present rate of cur- 
tailment, would produce 1,075,000 tons, 
a total of 1,612,000 tons, which, together 
with the present stocks of refined and 
blister, about 500,000 tons, would sup- 
ply the world’s normal requirements for 
the year. 

The small producers would have had 
a very profitable year ; the big producers 
would have had a very lean year; the 
market would be low of stocks of cop- 
per on hand, but would not be bare, be- 
cause the year is admittedly going to 
be a subnormal business year, and the 
big new Canadian production would be 
at hand. 

The business situation is still clouded 
and the outlook uncertain. The long- 
term outlook is of course cheerful. It 
is always cheerful unless one expects 
world progress to cease. 

To former unsuccessful attempts to 
control prices of world commodities 
should be added the unsuccessful at- 
tempts to control copper by the Secretan 
Syndicate in the ’80s, and by the. Amal- 
gamated twenty years later. On gen- 
eral principles there is no other conclu- 
sion from experience but that, barring 
absolute monopoly, efforts to defeat the 
law of supply and demand must fail. 


SUMMARY 


There are copper reserves actually in 
sight ample for any foreseen world needs 
for the next twenty-five years. There 
are what the mining engineer calls 
“probable reserves” for world’s needs 
for the following twenty-five years. 
And there are what the mining engineer 
calls “possible reserves” of large ton- 
nages in addition that are indicated at 
present but not possible of computation. 

New production is coming in in large 
amounts in 1931 and 1932 from foreign 
sources. No computations have been 
made for secondary copper, of which 
large amounts annually come on the 
market. Any such figures but add to 
copper resources and to the weight of 
the arguments in this paper. 

The maintenance of an artificial price 
of copper for a year, during most of 
which period the United States was ex- 
periencing a severe business recession, 
which was either cause or effect of a 
similar business recession throughout 
the world, has resulted in the accumula- 
tion of stocks of copper metal on hand. 
larger than ever before in history, ex- 
cept the stocks left by the War, which, 
like the sword of Damocles, hung over 
the copper market until about 1925. 

General business is subnormal and 
the likelihood of a “buying wave” large 
enough to absorb the present stocks, 
equivalent to six months’ consumption, 
is remote. 

The price of copper maintained for 
the last nine months is 2c. above the 
last twenty-five-year average and 3c. 
higher than the fifteen-year average be- 
fore the War. 
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History shows that attempts to control 
other world commodities, like rubber, 
coffee, sugar, and two previous attempts 
to control copper, have all resulted in 
failure. 

The big producers interested in cur- 
tailing production to maintain the 18c. 
price apparently control only about 75 
per cent of the world production, and 
while this 75 per cent is curtailing the 
other 25 per cent is producing at maxi- 
mum capacity to avail itself of the 
profits from copper selling 2c. above 
the last twenty-five-year average price 


The producers participating in curtail- 
ment are doing so to the detriment of 
their profit-and-loss sheets, while the 
non-participants are earning unusual 
profits. 


CONCLUSION 


The big producers are better organ- 
ized, and co-operation in curtailment 
seems to be closer than ever before, and 
they are all in unusually strong financial 
positions. They are probably financially 
able to carry the burden of maintaining 
18c. copper for some time, but only 





at the expense of their earning power 
and to the advantage of the smaller pro- 
ducers, comprising 25 per cent of the 
world’s total. With plenty of copper in 
sight for future world needs, with huge 
copper stocks, with production still ex- 
ceeding demand, with an_ indifferent 
business situation extending all over the 
world, with the present margin of profit 
from 18c. copper above normal, it is 
my firm belief that not only must the 
price of copper come down, but that it 
must come down low enough to extin- 
guish overproduction. 





Possibilities of Ammonia in 


Complex-Ore Flotation 


F. G. Bacon 


an STUDYING the behavior of 
various reagents used to depress 
sphalerite and pyrite, one is struck by 
certain similarities between cyanide and 
ammonia. Cyanide has found favor 
with many companies and is widely 
used, whereas ammonia seems to have 
been neglected by the flotation industry. 
Perhaps because ammonia has in the 
past been far more expensive than it is 
now, perhaps because the facilities for 
handling ammonia were not so well 
developed as at present, and perhaps 
because of its physical nature, one can 
turn the pages of scientific papers and 
technical magazines and rarely find a 
reference to it as a possible flotation 
reagent. But ammonia may some day 
find use as a very necessary reagent 
for certain purposes in ore concentra- 
tion. It is amusing to note that almost 
all flotation reagents are possessed of 
strong odors, or are poisonous, or for 
some reason are difficult to handle. On 
these grounds alone, ammonia should 
win a place*among its odoriferous com- 
panions. 

The power of cyanide to depress 
pyrite is unquestioned. When used to 
depress pyrite on complex lead-zinc ores 
containing copper, however, sphalerite 
is often far too ready to float with the 
lead. Knowing that cyanide dissolves 
copper readily from ores, and that copper 
activates zinc, one suspects that such 
activation occurs in the flotation circuit 
where depression of zinc is desired. The 
fact that even such an extreme dilution 
of cyanide as is customary in flotation 
practice, acting for so brief a time, 
actually dissolves copper occurring in 
the ore may be easily proved. By 
filtering a beaker of pulp from the flota- 
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tion circuit and to the clear filtrate 
adding a few drops of a dilute (10 per 
cent) solution of xanthate and a few 
drops of hydrochloric or sulphuric acid, 
the solution usually becomes yellow, 
owing to the presence of copper 
xanthate. Since copper xanthate is 
soluble in cyanide, the use of acid is to 
decompose the cyanide. Often, upon 
standing, a yellow precipitate will settle 
out, which may be readily identified as 
a copper compound by analytical means. 
This simple test gives an important clue 
to the significance of copper in solution 
where its presence is totally undesirable. 

The next question that arises is 
whether or not the copper dissolved 
from a complex ore by cyanide will 
activate sphalerite. Cyanide has been 
used in the flotation of zinc, along with 
copper sulphate, the purpose of the 
cyanide being to depress pyrite. Other 
evidence points to the fact that copper 
in solution in any form activates 
sphalerite. If one doubts the harmful 
effect of copper dissolved by cyanide, a 
test using copper cyanide synthetically 
prepared and added before lead flotation 
will readily prove its undesirability. It 
is, therefore, not difficult to believe that 
copper dissolved from an ore by cyanide 
actually activates sphalerite. 

Tests made using ammonium _hy- 
droxide in the lead section of a flotation 
plant show similar characteristics to 
those using cyanide. Sphalerite usually 
comes up too freely with the lead. To 
overcome this difficulty, where cyanide 
is used, zinc sulphate is employed, 
frequently added with the cyanide, and 
reacting to form zinc cyanide. This 
usually results in strong depression 
of the sphalerite, but that mineral is 
often then difficult to float later. This 
is shown by the fact that most mills 
using zinc cyanide employ extensive 
cleaning of the zinc concentrate, and 
sometimes even heat the pulp in the 
zine circuit. That this really constitutes 


a difficulty is evident by comparison 
with two large mills using zinc sulphite 
instead of zinc cyanide, wherein the 
zine concentrate is made without clean- 
ing, or heating the pulp. 

Again paralleling ammonia with 
cyanide, and using zinc sulphate and 
ammonia together, which react to form 
zinc-ammonium sulphate, strong depres- 
sion of sphalerite is obtained and 
excellent results have been obtained on 
several ores. Zinc sulphate alone tends 
to produce too much pyrite in the lead 
concentrate, but zinc-ammonium _ sul- 
phate does not have that tendency. 

Sphalerite depressed by zinc-ammo- 
nium sulphate responds readily to 
activation by copper salts. To depress 
pyrite in zine flotation, ammonium 
hydroxide performs excellently. Nat- 
urally, in that field it comes into direct 
competition with lime, and is at a 
severe disadvantage in the matter of 
price. But a good recovery of high- 
grade zinc concentrate has been made 
on ores containing less than 1 per cent 
copper, with ammonium hydroxide and 
without the use of copper sulphate, 
depending only on the copper dissolved 
from the ore to activate the sphalerite. 
This suggests that ammonia might be 
worth its price through saving copper 
sulphate. But two distinct advantages 
of ammonia over lime remain: lime in 
large quantities depresses not only 
pyrite but sphalerite as well, presumably 
by forming a calcareous coating; pyrite 
depressed by ammonium hydroxide may 
be readily floated later if desired, by 
using a small amount of sodium sul- 
phide. 

Ammonium hydroxide is so much 
cheaper now than formerly that it bids 
fair to meet the competition of sodium 
hydroxide where applicable. The other 
drawbacks as to its handling have been 
met and solved, so that one may now 
receive a tank car of anhydrous 
ammonia and convert it into ammonium 
hydroxide of almost any predetermined 
strength without trouble or difficulty. 
In view of these interesting facts it 
seems possible that ammonia may event- 
ually qualify as a full-fledged flotation 
reagent on its merits, as well as on its 
odor. 
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The Problem of Essential 
Miunerals—II] 


EN minerals are vital to in- 
dustry in the United States 
and must be imported to meet 
its needs, according to a recent 
announcement!’ by the Navy Depart- 
ment. Of the four “war minerals” of 
1918, the list includes only manganese 
and chromium. Added to these are 
nickel, antimony, tin, mica, platinum, 
tungsten, vanadium, and graphite. Py- 
rites and potash are not mentioned. 
Pyrites, regarded in 1917 as so essen- 
tial that the government sought to 
stimulate its production, is no longer 
looked upon as vital—and with reason. 
Essentiality was ascribed to it in the 
War on several counts. First, it was 
the raw material, or “fuel,” from which 
was made the bulk of the sulphuric acid 
manufactured in the United States he- 
fore the War and up until the last year 
of the conflict. From the beginning of 
hostilities the manufacturers of muni- 
tions made huge and ever-increasing 
demands for acid. Production of acid 
grew from an equivalent of 3,500,000 
tons of 50 deg. Bé. liquid (and 23,000 
tons of plus 66 deg.) in 1913 to 6,000,- 
000 tons of the weaker acid and 760,000 
tons of the stronger in 1917. To meet 
this pressing need no ready source of 
sulphur could be neglected. 





R earization that crude sulphur 
could readily be substituted for pyrites 
in acid manufacture was slow in gain- 
ing ground. The raw material used in 
producing the acid output of 1913 had 
included only 16,000 tons of crude do- 
mestic brimstone. Slowly the propor- 
tion of sulphur grew. In 1917, 463,000 
tons of crude domestic and 20,000 tons 
of foreign sulphur accounted for about 
half of the total acid output. In the last 
vear of the War twice as much acid was 
made from sulphur as from pyrites. 

Still another reason for regarding 
pyrites as essential in 1917 was the fact 
that the country’s reserves of sulphur 
were situated on the Gulf Coast, where 
the operations were thought so vulner- 
able to attack that the supply from them 
would be uncertain. The extent of 
these reserves, moreover, was not ap- 
preciated. At that time the government 
lacked information regarding stocks 
~ Part I and Part II of this article ap- 
peared in the issues of March 24 and April 
7, respectively. 


In a bulletin issued on April 1, 1930, by 
the Department’s Bureau of Engineering. 
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above ground, and one company now 
producing on an important scale was 
then not ready for production. Inquiry 
led to fuller information, and this, in 
turn, to placing greater dependence on 
domestic brimstone in the last War year. 

In the light of this war-gained knowl- 
edge, pyrites can scarcely be regarded 
as essential, even though undue empha- 
sis be placed upon the vulnerability to 
attack of the Gulf Coast sulphur opera- 
tions. Present supply of domestic brim- 
stone is ample for domestic needs. As 
for the future, it is reasonable to believe 
that recent discoveries of sulphur made 
in the course of drilling for petroleum 
will be followed by others in districts 
where similar conditions exist. 

In short, in domestic sulphur we have 
a substitute that is actually superior to 
pyrites and is ample in supply. The 
acid plants now burning pyrites—and at 
the moment the number seems to be 
increasing owing to the price of sulphur, 
although they are confined to the Atlan- 
tic Coast—could switch readily to sul- 
phur at little cost, thereby increasing 
their output at the same time without 
enlarging their facilities. 


Porasu likewise has seemingly been 
dropped in official circles from the list 
of essential minerals the country must 
import. Here, too, the situation has 
changed materially from its wartime 
status, but there is possibly some ques- 
tion as to the actual extent of the 
change. The United States is indeed 
no longer wholly dependent on potash 
from abroad. Imports were approxi- 
mately 266,000 short tons of K,O in 
1926 and 225,000 in 1927, but domestic 
producers in those respective years 
turned out 23,366 and 43,510 tons 
(K,O) from’ natural brines, _ blast- 
furnace flue dust, and miscellaneous 
sources. Presumably the output from 
these sources could be materially in- 
creased in an emergency, especially if 
prices rose. In any case, the existence 
of the domestic industry, which is able 
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to continue though unprotected by a 
tariff, insures a limited supply that 
would serve to meet most pressing needs. 

What may be a more productive 
source of potash, however, is found (in 
boreholes) in the occurrences of poly- 
halite in New Mexico and Texas, re- 
garding which the Bureau of Mines has 
recently made report.'! Commercial 
exploitation at a profit under present 
prices is feasible, according to this 
report. It says: 

“With an assured and a growing 
market in the United States accessible 
to polyhalite products, with production 
costs at a level that assures profits in 
the face of any probable or even pos- 
sible price competition . . . there 
should be no doubt of the economic 
importance of these polyhalite deposits 
as a basis of a profitable American 
production of potash salts.” 


As TO the likelihood of foreign 
producers attempting to thwart any 
efforts that may be made to develop 
these resources, the report says: “Re- 
ductions in the price of foreign potash 
salts aimed directly at a growing Amer- 
ican industry seem very unlikely, on 
account of the importance of the do- 
mestic market in Germany and France, 
and the fact that a cut in prices which 
would be effective against an American 
industry would mean a corresponding 
cut in domestic prices and loss of profits 
in these important domestic markets.” 
The point made here is debatable, 
however. That foreign producers of 
potash would view with equanimity the 
development of a large-scale industry 
in the United States is difficult to be- 
lieve. If their home markets are impor- 
tant to them, so is the American market. 
It is not inconceivable that they would 
cut their prices, even though it meant 
the sacrifice of the inefficient, high-cost 
producers. Such price cutting, if it 
occurred, could easily be taken care of 
by the imposition of a tariff, potash 





“NBulletin 316, 1930, Bureau of Mines. 
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being at present on the free list. From 
the viewpoint of this article, develop- 
ment of a potash industry with the aid 
of a tariff to insure an adequate supply 
in an emergency stopping imports 
would be both right and proper. Potash 
is essential to industry and agriculture 
in peace and war. The reserve known 
to exist in the Southwest is apparently 
of some extent, if drilling results are to 
be accepted. A factor to be considered, 
however, is the great American farmer 
in his political might. Will he stand 
for a tariff on potash? The question, 
if price cutting precipitates it, will prob- 
ably develop ultimately into a debate as 
to whether or not the farmer should 
pay more for potash in order to permit 
the development of an essential mineral 
resource. In the meantime, as previ- 
ously pointed out, the United States 
already is producing an appreciable ton- 
nage of potash salts which tonnage, 
under favorable conditions, could be 
measurably increased. 


O; THE eight minerals remaining 
for consideration, the essentiality of 
which may be taken for granted, nickel, 
tin, and platinum are not among the 
country’s natural resources or, at best, 
are found in insignificant amounts. A 
supply of tin and platinum in an emer- 
gency can be guaranteed only by pro- 
vision of an adequate stock. This ex- 
pedient is hardly necessary in the case 
of nickel, because the major source of 
the world’s supply of this metal occurs 
a short distance across the border in a 
friendly country with which amicable 
relations are unlikely to be disturbed. 
If a complete safeguard with respect to 
nickel supply be required, however, it is 
to be found only in a “stockpile.” 

Of antimony a limited tonnage is 
annually produced, principally as anti- 
monial lead. The amount is insignifi- 
cant when compared with annual con- 
sumption. Reserves of antimonial ore 
as such are negligible. Here, as before, 
a stockpile offers the only safeguard. 

Of resources of mica, tungsten, vana- 
dium and graphite the United States is 
far from being destitute, although not 
as generously endowed with them as 
with some others. With the exception 
of vanadium, these minerals enjoy pro- 
tection in varying degree. The experi- 
ment of attempting to develop a supply 
of them through the agency of a tariff 
one might say is already under way, as 
in the case of manganese. Whether 
protection will have the effect of quickly 
exhausting the resources of the three 
minerals or whether their development 
will result in new discovery, remains for 
the future to disclose. As for vanadium, 
this country has a resource possibly 
comparable to that of tungsten, that 
could be utilized in an emergency, 
though not exploited at the moment nor 
likely to be so long as an American 
company continues to control the im- 
portant deposits in Peru, whence comes 
this country’s present supply of ore. 


406 


Novel 
Crusher 


Foundation 
ar 
Iw 
Proves 


Economical 


and Efficient 


N UNUSUAL crusher installation, 

comprising a set of Traylor rolls 
supported on two concrete columns 38 
ft. high and 15 in. thick, was recently 
completed by the Cia. Minera de San- 
tiago y Annexas, S. A., at its property 
situated in the State of Morelos, Mexico. 
The crushing unit, weighing 37,000 Ib., 
is directly above a steel fine-ore bin, 
into which the product from the rolls 
passes. The concrete columns keep the 
weight of the unit entirely off the ore 
bin, which would be unable to sustain 
even a small portion of the load. Rein- 
forcement used in each of the columns 
consists of two parallel vertical rows 
of 4-in. steel rods, spaced at 8 in. At 
the top of each column, a 6-in. I-beam 
is grouted into the concrete, and to 
these are bolted the two transverse 
I-beams on which the crushing unit 
rests. The columns extend to bedrock 





Concrete column and fine-ore bin 


and are anchored to the octagon pedestal 
foundation of the ore bin. 

In the milling practice employed at 
the Santiago property, the ore from the 
mine is first reduced to about 3 in. in 
a Traylor jaw breaker and then to 4 in. 
by a Symons cone crusher. Formerly, 
this product, which comprised the feed 
to the ball mill section, was then con- 
veyed to the fine-ore bin. The Traylor 
rolls were installed between the cone 
crusher and the fine-ore bin in order that 
the capacity of the ball-mill section 
might be increased without altering the 
size of the product, which constitutes 
the feed for the flotation department. 

The concrete column support which 
was designed by Morton Webber, con- 
sulting engineer for the company, is 
satisfactory in every respect; vibration 
has been avoided; and the cost of con- 
struction was substantially less than 
that of any steel structure that could 
have been emp:oyed for the same pur- 
pose. 





Foundation view, at left. Right—Superstructure, showing method cf 
supporting the c-usher clear of the ore bin 
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Estimating Head Assay 


From Quicksilver Feed 


N THE routine operation of a gold 

mine the superintendent must rely 

largely on daily records. The 

system here to be described was 
developed for the operation of a stamp 
mill and cyanide plant treating a free- 
milling gold ore, the accounts being 
kept on a monthly basis. 

The most important figure is the 
daily production—the average assay 
value of the ore per ton, multiplied by 
tons crushed, minus the loss in the tail- 
ing. If the gold is uniformly distributed 
through the ore, the content can be de- 
termined by daily sampling and assays. 
With some gold ores, however, even 
when large samples are carefully taken, 
the results by this method are erratic 
and of no use unless averaged over a 
long period. As a_ substitute, the 
number of ounces of quicksilver fed to 
the batteries and used on the plates each 
day furnishes means to determine the 
value of the ore crushed that day. At 
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Mill for 24 hours ending 7am. 


LOST TIME 


Arthur B. Foote 
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at the grade of the -ore being crushed, 
and is an important advantage offered 
by the stamp mill for the extraction of 
gold. Coarse gold forms a richer 
amalgam than fine. Therefore, the 
coarser the gold in the ore, the greater 
will be the amount recovered per ounce 
fed. Also, the larger the proportion re- 
covered by the cyanide plant, the greater 
will be the gold recovered per ounce fed. 
At the North Star mine the ore from 
the deeper levels carried less coarse 
gold than that from nearer the surface, 
and about 68 per cent of the gold was 
recovered by amalgamation, as com- 
pared with 85 per cent from the ore 


battery man can tell how much to feed by 
the appearance of the plate below the 
screen. The bottle of quicksilver used 
for sprinkling the plates when they are 
dressed once a day is also weighed 
before and after the operation. As the 
number of ounces used for cleaning up 
is noted, the sum of these three items 
makes the total ounces used. This re- 
quires many weighings for the monthly 
total. It should be checked by adding 
to the weight of all mercury received 
during the month the amount on hand 
at the beginning, and subtracting what 
is left at the end of the month. 

The thickness of the amalgam on the 
plates continually increases. Each 
plate should therefore be heated and 
scraped periodically. This is necessary 
to avoid too large an accumulation of 
bullion and to keep the plates in the 
best condition. It is difficult to keep a 
thick layer of amalgam soft without 
losing quicksilver. The scraping of 
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the North Star mine the combined re- 
covery from both mill and cyanide plant 
averaged, for many years, $14 per 
ounce of mercury fed. This figure was 
seldom less than 13 or more than 16 oz. 
The fluctuations in value are usually 
gradual, and with experience a figure 
can be selected that will almost always 
prove to be correct within 4 per cent. 
The quicksilver feed affords an inex- 
pensive and accurate means of arriving 
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higher up. As these two changes offset 
each other, the recovery per ounce fed 
remained fairly constant. 

An excessive loss of quicksilver 
means that something is wrong with 
the operation of the mill. Therefore 
an accurate account of all that is in 
use should be kept. A record of the 
amount fed to the batteries is obtained 
by weighing out a supply for each shift, 
and subtracting what is not used. The 
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the plates should be done on a regular 
schedule throughout the year—for in- 
stance, at the rate of one plate each 
month, thus making unnecessary the 
computation of allowances for the ab- 
sorption of gold and mercury during a 
month when no plate is scraped, and 
excessive returns when one is. A plate 
below a five-stamp battery will ac- 
cumulate from two to four thousand 
dollars’ worth of material in a year. 
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js, A CONTRIBUTION From Sut- 
LIvAN—As the editor of these chips 
from the old blocks hoped, his work in 
delving into antiquity has been lessened 
by at least one contribution from an in- 
terested reader. S. B. King, of the Sul- 
livan Machinery Company in Chicago, 
sends us some information about the 
founding of that company, as related 
in the July, 1919, issue of the company’s 
magazine, Mine and Quarry. It seems 
that on an afternoon in May, 1868, the 
founder and proprietor of the Claremont 
Machine Works, Claremont, N. H., who 
was Mr. James Phineas Upham, was 
pruning apple trees near the highway 
leading up the Connecticut River val- 
ley and known in colonial days as the 
“Great Road.” Two strangers driving 
in a light buggy stopped, inquired where 
Mr. Upham lived, and on learning that 
Mr. Upham was speaking to them, 
hitched their horse to a tree and talked 
with him for an hour or more; they on 
the outside, he on the inside of the moss- 
grown stone wall, a broad stone serving 
as a desk for the exhibition of sketches 
and for mathematical calculations. The 
strangers were Albert Ball and Roger 
W. Love from Windsor, Vt., seven 
miles up the river. They brought with 
them sketches of a newly invented and 
patented diamond channeling machine 
for quarrying stone, especially marble. 
An agreement to build this machine was 
made then and there, and this interview 
over the old stone wall was the inception 
of the Sullivan Machinery Company as 
an organization devoted especially to 
the construction of rock-cutting and 
mining machinery. 

On January 18, 1869, the Sullivan 
Machine Company was organized. The 
name Sullivan was that of the county 
in which the business was carried on, 
which had been named for the intrepid 
General John Sullivan, who with Gen- 


eral Stark had shared the principal 
honors of New MHampshire in the 
Revolution. 


The first diamond channeler, com- 
pleted in August, 1868, and used in Ver- 
mont marble quarries, was a six spindle, 
variable-speed core drill, movable on a 
track with a gaging device to space the 
holes, and operative at any angle. It 
was soon found that the cores caused 
difficulty by breaking and jamming in 
the rods, and an obtuse-angle, conical, 
solid head was substituted for the an- 
nular head, with at first four, later two, 
holes for the escape of the water to 
clear the detritus. Black diamonds were 
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then cheap, costing only $3.50 per carat. 
They now cost $100 per carat. About 
twelve diamonds were set in each head. 
They averaged about i in. in diameter, 
about nine-tenths of each diamond being 
embedded in the steel. At the periphery 
they projected slightly beyond the cir- 
cumference of the head. This channeler 
made wall cuts at any desired angle, 
which no other machine could do. 

In 1871 the six spindle machine was 
superseded by the two-or-three-spindle 
channeler, which remained in use for 
many years until the high price of ‘‘car- 
bon,” black diamonds, proved prohi- 
bitive. The thousands of square feet of 
semi-circular drill holes on the walls 
of stone and marble quarries in Vermont 
and other states attest the extensive 
use of the diamond channeling machines 
made by the Sullivan company. 

The drills sank into the marble at the 
astonishing rate of 8 to 10 in. per minute 
when run at the usual speed of 800 to 
1,000 revolutions. These channelers 
were so far in advance of all other ma- 
chines that they became indispensable. 
In 1869 the company built its first 
“Gadder,” a single spindle, solid-head 
diamond drill, used for shallow holes 
beneath the marble block to split it from 
its bed. One machine accomplished 
more and better work than the hand 
labor of twenty men. 


Ir ELEVATED RAILROADS anp 
suBwAys—The first trial trips of the 
elevated railroad in New York were 
made on April 13, 1870. It was known 
as the Greenwich Street Elevated Rail- 
road, and:at that time there was a single 
track in working order, extending for 
about 24 miles from Cortlandt St. along 
Greenwich St. and Ninth Ave. to 29th 
St. Propulsion was by means of an 
endless cable a mile long, driven by 
engines beneath the sidewalk. Accord- 
ing to E.&M.J. “the wire which drives 
the car has attached to it at short inter- 
vals, of say 200 ft., small iron trucks, 
which run between central rails. These 
trucks carry a projection, or ‘horne’ as 
it is called, which catches upon an arm 
beneath the car, and so furnishes the 
motive power.” At the junction of 
Houston and Greenwich Sts. a curve 
made it necessary to disconnect the car 
from one rope, the car then -proceeding 
around the curve through its own 
momentum before picking up the next 
cable. To make sure the road was safe, 
a platform car was built and loaded with 
10 tons of pig iron and hauled over the 





road. At this curve, one of the posts 
gave way and the pig iron slid off into 
the street. ‘The cause of the accident 
was the unusual side-thrust of the heavy 
car moving around the curve at high 
speed,”’ said high speed being 10 miles 
an hour. 

Few realize that the first subway was 
built at the same time. It was called the 
“Broadway Tunnel,” and was first 
demonstrated to invited guests on Feb. 
26, 1870. The waiting room was at 
Warren St., and the tunnel then curved 
down Broadway one block to Murray 
St. The car was a cylinder which 
nearly filled the tube, the peripheral 
space left not being more than 2 in. 
This was necessary because the motive 
power was compressed air from a blower 
near the waiting room, a pressure of 
; lb. per square inch giving a driving 
power to the car of about 1,500 th. 
“Both car and tunnel were brilliantly 
illuminated, the former with zircon 
light, and the latter with ordinary street 
gas.” The experiment was apparently 
a great success and “a bountiful collation 
made the visit a most pleasing one to the 
inner man.” 


ie" AS TRUE NOW as THen—Per- 
haps an excerpt from an editorial ser- 
mon that appeared sixty years ago will 
be as good as anything to wind up this 
Lenten installment. Though addressed 
to the manual worker, the thought is 
equally applicable to every one, up to 
the highest executive of the largest 
company : 


‘Protective tariffs, however beneficial 
to special industries. are tem- 
porary expedients. The true and 
permanent protection of labor is educa- 
tion. The superior condition of Amer- 
ican workmen is mainly the result of 
their superior productiveness. The use 
of machinery reduces the amount of 
manual labor, and enhances its value, 
because it requires labor of a higher 
quality. The man who manages a ma- 
chine must know more than he who 
simply handles a tool. ; 

“Let every workingman bear in mind 
that no combination, no protection, no 
capital, no temporary advantage can be 
half as valuable to him as his own 
brains and hands. Superior intelligence 
will tell, in spite of all obstacles and 
delays. It is the most convenient, 
portable, easily stored, safely insured, 
and certainly profitable of all treasure 
or stock in trade. Nothing but lunacy 
or death can take it away from a man. 
Other people may cheat him out of 
what he has in money or property; the 
elements, the fluctuations of trade, a 
thousand things may make him bank- 
rupt in outward wealth; but no one can 
cheat him of what he knows; fire and 
water, currencies, financial catastrophes, 
all leave a man’s intellectual investments 
uninjured. Next to a good conscience 
and a pure life, there is nothing like a 
trained and well-stored mind.” 

E. H. R. 
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66 HE price of gold is stand- 
ardized and does not fluc- 
tuate.” With this alluring 
inducement the promoter of 
gold-mining properties hopes to obtain 
investments in his companies. Sinking 
commodity prices make it an attractive 
slogan at present, but unfortunately it 
is misleading. Nothing is more sensi- 
tive to industrial conditions than the 
value of gold, and the value of no other 
metal can be so little controlled by the 
producers. Gold, after all, is not wealth; 
it is merely the measure of wealth. Real 
wealth, as economists painstakingly 
point out, consists of goods that can be 
consumed or that can be used to pro- 
duce. The value of gold, although the 
price is fixed in dollars and cents, must 
always vary inversely with the price of 
goods. In 1913, the United States gov- 
ernment paid the gold miner $20.67 for 
an ounce of gold, and it pays the same 
amount today. But in 1913, the miner 
had to pay only $1 for goods that would 
cost him $1.70 in 1929 and $2.10 in 
1920, according to the cost-of-living 
index of the Department of Commerce. 
To put the case differently, the gold 
miner in 1929 received only about $12.10 
for each ounce of gold produced, if the 
1913 standard of value is used. 

What the decline in the value of gold, 
caused by the World War, has done to 
the gold production of the United States 
is well known. In South Africa, where 
most of the world’s gold is produced, 
costs did not increase greatly as a re- 
sult of the War. In Canada the dis- 
covery of new gold deposits more than 
offset the higher wages and higher 
prices for supplies that had to be paid. 
But the full brunt of higher costs has 
been borne in Australia and in the 
United States. In 1915, the peak year 
in the history of gold mining in the 
United States, production was 4,887,607 
oz. In 1929, the output was estimated 
at 2,128,027 oz., a decline of about 55 
per cent. Small wonder that economists 
have started discussing the possibilities 
of a gold shortage. For the immediate 
present, such a shortage seems hardly 
likely, but little doubt exists that a halt 
in the steady decrease of domestic gold 
autput is desirable and that a knowledge 
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S THE higher cost of living 
alone responsible for the tre- 
mendous and continued decrease 
in the output of domestic gold 
mines since 1915? The success 


of the Alaska Juneau and Home- 


stake companies indicates that 
opportunity exists in the ex- 
ploitation of low-grade ore on a 
large scale. 








S. D. Strauss 


Assistant Editor 


of what caused that decrease is there- 
fore pertinent. To date the tendency 
has been to ascribe the decrease entirely 
to higher costs of living, coupled with 
exhaustion of ore reserves. An analysis 
of the sources of gold production net 
only makes the decline more striking but 
indicates the existence of other reasons 
than the two mentioned. 

The United States is the world’s larg- 
est producer of copper, lead, and zinc, 
and its byproduct recovery of gold is 
therefore proportionally much greater 
than in most countries. This byproduct 
output is, of course, controlled entirely 
by the demand for base metals and 
should not enter into a discussion of the 
gold-mining industry. The amount of 
gold recovered from base-metal ores has 
been increasing since the World War, as 
shown in Figs. 1 and 2, which have been 
prepared with the aid of figures obtained 
from the valuable articles on gold and 
silver by J. P. Dunlop, published by 
the U. S. Bureau of Mines. As segrega- 
tion of production of gold by sources 
has been made only since 1916, the 
charts cover production since that date 
only. 

In 1916, precious-metal mines ac- 
counted for 88.4 per cent of the total 
gold output of the United States. In 
1929, they accounted for only 73 per 
cent of this total. Actual production by 
precious-metal mines was only 1,553,000 
oz. last year, compared with about 
3,903,000 oz. thirteen years earlier, a 
decline of 61 per cent. Production from 
base-metal mines showec a fair increase 


from 514,000 oz. in 1916 to about 575,- 
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000 oz. last year. The latter figure is 
estimated on the basis of production of 
copper, lead, and zinc, using the ratios 
that have obtained in the past. Copper 
accounted for about 452,000 oz. in 1929, 
the average recovery being about 0.48 
oz. of gold for each ton of copper pro- 
duced, exclusive of the native-copper 
output from Michigan. 

Another factor has been introduced in 
Fig. 1. Two United States gold mines 
—Homestake and Alaska Juneau—have 
not succumbed to the general trend of 
decreased production and profits. In 
the fourteen-year span under considera- 
tion their joint output has increased 
from 325,000 oz. to 491,000 oz. In 1916, 
it amounted to on'y 7 per cent of total 
domestic production, but by 1929 it was 
23 per cent of the total. Without these 
two mines, the precious-metal group 
makes a poor showing indeed. The out- 
put of all the gold and silver-gold mines 
in the country, with the exception of 
Homestake and Alaska Juneau, was 
3,578,000 oz. in 1916, or 81 per cent 
of domestic production. In 1929, it was 
1,062,000 0z., or barely 50 per cent of 
domestic production. The decline in 
actual output was more than 70 per 
cent. Why did not Homestake, which 
had been operating for forty years on 
the basis of a lower cost of living, 
reflect the increase in costs after the 
World War? What has enabled Alaska 
Juneau to put its property on a profit- 
able basis in spite of the fact that its 
ore carries only 90c. in gold a ton and 
that an expensive campaign of develop- 
ment and experiment has extended over 
nearly two decades ? 

Production of three groups—base- 
metal mines, all-precious-metal mines, 
and precious-metal mines with the ex- 
ception of Alaska Juneau and Home- 
stake—has been compared in Fig. 2 
with the fluctuations in the cost of liv- 
ing since 1916. One point of interest 
is immediately evident. The peak in 
the advance of the cost of living was 
reached in 1920. Since then the index 
has shown comparative stability at about 
170, on the basis of 1913 equaling 100. 
Gold production, on the other hand, has 
continued to decline, even though the 
cost of living has been stabilized. 
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Economic theory would indicate that, 
other conditions being the same, it 
should have been stabilized after 1920 
also. Why has the decrease continued ? 

Gold has been the chief sufferer from 
the increased cost of living, according 
to gold miners, but Fig. 3 indicates that 
gold has not suffered any worse than 
copper. By making use of the 1913 
index, the values received for gold and 
copper during the last seventeen years 
have been charted in terms of the 1913 
dollar. From 1921 until 1928, the gold 
miner actually obtained a higher per- 
centage of his pre-War income per unit 
of production than did the copper miner. 
During the same period, gold produc- 
tion declined about 200,000 oz., whereas 
copper production climbed back to its 
record War levels after an almost com- 
plete cessation of activities in 1921. For 
much of that period the copper industry 
could hardly have been called prosper- 
ous, but the fact that its production ex- 
panded so greatly is sufficient proof that 
it managed to make ends meet on a 
real income that was barely three-fifths 
of its income before the War. Why 
could not the gold producers have 
achieved a similar record? Why did 
gold output drop and copper output rise, 
although both industries were under 
similar handicaps? The gold miner is 
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Fig. 1—At the left, United States gold production from all mines and from precious-metal mines only is shown for the perioa 
1916-1929. The percentage of total world production is also indicated. 
furnished by 


sure to find a market for his product as 
soon as he has extracted it; the copper 
miner may have to hold his for an in- 
definite period. 

The questions that have been put in 
the preceding paragraphs are not easily 
answered. They should indicate, how- 
ever, that the increased cost of living 
alone was not responsible for the de- 
cline in the United States go'd output, 
although it undoubtedly was a large fac- 
tor. Homestake, Alaska Juneau, and the 
big copper producers found ways of 
combating higher costs of living. Large- 
scale operation was one of these. The 
practice of continual research, another. 
Improved mining and _ metallurgical 
methods, applied to vast tonnages, have 
been adopted as soon as their efficacy 
has been proved. No hesitation to 
scrap existing equipment has _ been 
evinced. The trouble with many gold 
producers has not been so much the 
exorbitant costs of wages and supplies, 
or lack of ore reserves, as lack of capital 
and men with a willingness to experi- 
ment. In Colorado, in California, and 
in Alaska, large tonnages of what might 
by now rightly be considered gold ore 
are in sight. Had these deposits been 
copper they might long since have been 
put into production. 

Undoubtedly the high-grade gold re- 
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At the right, the percentage of domestic production 
base-metal mines is indicated. 


serves of the United States are limited, 
but so are the high-grade copper re- 
serves. For the copper miner, of course, 
the possibility always exists that the 
price may rise and his profits be cor- 
respondingly increased. This possibil- 
ity is an incentive to the investment of 
capital. Actually, the value of gold may 
rise also, but financiers are slow to real- 
ize the fact. Larger profits have been 
made in copper in this country than 
in gold, and copper kings have shown a 
tendency to put their gains back into 
the industry that has not been displayed 
to a similar extent by fortunate gold 
miners. Capital cannot be _ forced 
whither it will not go, and evidently gold 
mining has not been attractive to it. 

Is the situation at present of sufficient 
importance to warrant action leading 
toward increased domestic gold produc- 
tion, or should the United States depend 
on other nations to produce increasing 
quantities of gold? The possibilities of 
a world gold shortage at present are 
debatable. Output has been compara- 
tively stable for several years, and addi- 
tional sources of some importance are 
being developed. Although many ex- 
planations for the recent drastic declines 
in commodity prices have been offered, 
overproduction seems more plausible 
than under-consumption resulting from 
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lack of sufficient credit. Many industries 
have been capitalized and equipped be- 
yond any possible increased demand in 
the near future, because the tremendous 
growth in a few new fields has created 
a mirage that all industries have hoped 
to attain. 

But, even if no fears need be felt for 
an immediate lack of gold for currency 
purposes, a larger domestic gold produc- 
tion may be desirable from several other 
angles. As has been frequently pointed 
out, in periods of unemployment and 
industrial stagnation an important gold- 
mining industry is a decided asset. 
Operations can be expanded to absorb 
some of the unemployed. Gold mining 
involves neither the possibility of over- 
production inherent in all other pro- 
ductive industries nor the necessity of 
large capital outlay without immediate 
return inherent in public or private con- 
struction work of an unproductive char- 
acter, now the most widely approved 
remedy for unemployment. 

The assumption is made, therefore, 
that an increase, or at least a check in 
the decrease, of United States gold pro- 
duction is desirable. How accomplish 
it? I have tried to show that depleted 
high-grade ore reserves, higher costs of 
living, and lack of capital and initiative 
have been the chief factors in the de- 
cline. Depleted high-grade reserves are 
not matters under the control of man, 
although systematic search might add 
sconsiderably to them. But, as in other 
mining industries, gold will in the future 
probably be extracted mainly from large, 
low-grade deposits. Some reduction in 
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Fig. 2—How the cost of living has influenced gold production from precious- 
metal mines, but has had little effect on the output of the bas*-metal properties 


the cost of living will follow the present 
decline of commodity prices, and a tem- 
porary stimulus to gold mining may 
result. How permanent or how great 
the reduction in commodity prices will 
be is largely a matter of opinion, but 
the possibility of an increase always 
exists. Certainly the cost of living can- 


not be adjusted for the benefit of so 
small an industry as gold mining. 
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Fig. 3—The return to the miner, in terms of the 1913 dollar, per ounce 
of gold or pound of copper produced. Gold, of course, varies directly 
with the cost of living, whereas copper deviates somewhat 
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Improvement in the domestic gold- 
mining industry, then, must come 
largely from fresh capital investment 
and additional research. A bonus on 
gold production would undoubtedly 
stimulate both, but a bonus is generally 
deemed undesirable. Direct government 
subsidy is a principle that most Ameri- 
cans regard with distaste. Particularly 
in this case the opportunities for misuse 
appear large. Gold miners, as has been 
pointed out, have really been no harder 
hit by increased costs of living and de- 
pleted high-grade reserves than copper 
miners—and silver miners as well. A 
bonus would indicate favoritism. 

Two other avenues for government 
aid are open—government co-operation 
and government operation. Both are not 
without their merits. Government co- 
operation might take the form of a min- 
ing bank, similar to that formed in 
Chile, which would lend financial and 
technical assistance to gold prospects of 
merit. Western Australia has developed 
a similar idea and at least one large 
mine—Wiluna Gold—is being brought 
into production as a result. In the 
United States, I think that the opera- 
tions of such a bank, if it were formed, 
should be restricted strictly to gold 
mines. Of the other non-ferrous metals 
we are already equipped to produce more 
than is being consumed, and government 
aid is therefore not necessary. 

Government operation would, of 
course, arouse a great deal of opposition, 
yet it is no more a departure from the 
field of government, in its implications, 
than gold coining. “Keep the govern- 
ment out of business” is the war cry 
of business men who profess admiration 
for our ancient ideals of individualism, 
but government operation of promising 
gold deposits could be made an excep- 
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Fig. 4—How costs have increased and grade has dropped at two United States gold mines—North Star, in California, and Portland 
The Portland curves are for both shipping and milling ores. 


Gold, in Colorado. 


tion on the ground that it cannot pos- 
sibly involve competition of the govern- 
ment with individuals. By “government 
operation” I do not mean that the gov- 
ernment should take over active compa- 
nies. They would continue to operate 
unhindered. No matter how large gov- 
efnment production might become, they 
would still find a ready market for their 
entire output. The function of the 
government would be to take over mines 
=such as the Independence property, in 
Cripple Creek—that had been closed by 
their owners because operations were 
conducted at a loss or deposits that 
had not been thoroughly explored be- 
cause of lack of capital. The govern- 
ment has, in the Bureau of Mines, a 
trained corps of engineers and econo- 
mists that could be made the nucleus 
of the operating force. Rate of produc- 
tion could be at least partly adjusted 
to the employment situation. If found 
desirable, the government might form a 
corporation, in which it held all the 
stock, which would publish reports at 
regular intervals, even as other mining 
companies do. 

The objections to such a plan are the 
usual objections to any government 
enterprise—the possibility of graft, the 
lack of initiative that is said always to 
accompany work in which the financial 
interest is slight or non-existent. 
Publication of results obtained might 
well overcome the second of these. The 
engineers who are responsible for “‘cost- 
cutting innovations” have little more 
financial stake in the private companies 
that employ them than the bureau engi- 
neers have in their organization. Out- 
standing work, if the results were pub- 
lished, would result in offers of more 
lucrative positions with private mining 
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companies. Certainly gold mining is a 
field in which the objections to gov- 
ernment operation might be tested with 
the least possible harm. Russia, of 
course, is already operating gold mines 
of its own, but Russia has not our en- 
gineers—although it is obtaining some 
of them—nor has it our equipment and 
capital. To take from Communism what 
appears most practicable in it is not 
necessarily to believe in Communism. 
In what way, the reader may ask, 
does government operation or govern- 
ment co-operation differ from a bonus? 
The question is pertinent. The chief 
difference is that, although government 
operation may be conducted at a loss, 
the loss is not as great, proportionally, 
as when a bonus is paid, for a bonus 
involves paying a profit to the individ- 
ual. A bonus of $10 an ounce would 
mean production of gold by some prop- 


erties at a cost of $24 an ounce, leaving 
the operator $6 in profits. . Thus the 
bonus selects the gold miner from all 
other classes and assures him a profit. 
Government co-operation has the ad- 
vantage over both other methods in 
that it does not run the same risk of 
encouraging inefficiency, and also that, 
if judiciously administered, it need not 
cost the government anything. 

These three alternatives—the bonus, 
government co-operation, and govern- 
ment operation—are not the only solu- 
tions. Capital may of itself awaken 
to the fact that gold mining is still as 
attractive as other forms of metal min- 
ing, in spite of the higher cost of living. 
The suggestions are offered in the hope 
that constructive criticism will follow 
and that the realities of the situation 
will be more clearly appreciated than 
they have been heretofore. 





A Relic of Early Mining 
Operations 


The accompanying picture shows the 
town of Copala, State of Sinaloa, 
Mexico. The old church at the left is 
said to have been erected through the 
generosity of the Duke of Panuco, who 
worked the silver mines in the Panuco 
and Copala sections about 150 to 175 
years ago, according to Roy W. Moore, 
general manager of United Eastern Min- 
ing. Mr. Moore’s company is now ex- 
ploring at depth properties that were 
formerly worked at the surface. Flota- 
tion will be used in concentrating pre- 
paratory to their reduction to metal. 





A McGraw-Hill Publication: Engineering and Mining Journal — Vol.129, No& 











Bwana M’Kubwa Metallurgy 


A PAPER by C. S. Van Der ‘Poel, 
“ metallurgist, Bwana M’Kubwa Cop- 
per Mining Company, presented at the 
recent Empire Mining and Metallur- 
gical Congress, at Johannesburg, was 
prefaced with a geological description 
of the ore deposit at Bwana M’Kubwa, 
compiled from notes prepared by Dr. 
J. A. Bancroft. The mine is situated 
on the Rhodesia-Katanga Junction Rail- 
way, 1,444 miles from Beira and 2,134 
miles from Cape Town, at an elevation 
of 4,400 ft. above sea level. The ore- 
body at Bwana M’Kubwa was known 
to the ancients, for the discoverer in 
modern times found the richest part of 
the lode pitted with their excavations. 
Ancient activity was further evidenced 
by the subsequent findings of shards of 
clay pottery and two round flat stones, 
pierced by a central hole, buried in the 
excavations by detritus. 

The location was first pegged in 1902, 
and the first development work of any 
importance was begun in 1904. There- 
after the mine was operated inter- 
mittently until 1918. In 1922 the 
present company was formed. 

The ore is mined by steam shovels 
from an open cut which it is planned to 
carry down to water level. The copper 
occurs principally as malachite, with 
chrysocolla in the hanging wall. No 
sharp division exists between the oxi- 
dized and sulphide zones. Some of the 
denser beds showed sporadic patches of 
sulphides almost to the surface. On the 
other hand, complete oxidation probably 
exists to about 200 ft. below water level 
in the softer and more pervious strata. 
Present operations are confined to the 
oxidized ore only, for which a metal- 
lurgical process has been specially de- 
signed. 

From storage the ore passes over two 
Hum-mer screens fitted with 4-in. Ton 
Cap screens. The oversize is further 
crushed by 36x16-in. rolls to minus Ye 
in. The secondary crusher product and 
the screen undersize go to the classifiers. 

An 8-ft. Dorr classifier, to which the 
screen undersize is taken by an inclined 
conveyor belt and a launder, discharges 
its rake product into a 6-ft. Dorr classi- 
fier for further desliming. A small por- 
tion of the crushed oversize is also fed 
to the 6-ft. machine. Most of this latter 
product, however, passes through a sep- 
arate 6-ft. classifier, dealing with this 
feed alone. The two 6-ft. units dis- 
charge their rake product onto a con- 
veyor, which carries the ore to the sand 
tanks, which are wet-loaded by means of 
a Butters & Mein distributor. Overflow 
from the classifier is sent to a 54-ft. x 
13-ft. 6-in. Dorr thickener to dewater 
the slime, the clear overflow returning 
to the classifiers. 

The thickened pulp is pumped into a 
tank with agitator arms, and discharges 


to a bucket elevator, which delivers the 
slime to an elevated agitator. From this 
raised storage agitator the Merrill 
presses are charged by gravity. 

Copper is extracted at both the sand 
and slime plants by a cupric ammonium 
carbonate solution, the only difference 
being that in the sand tanks a 10-ft. bed 
of ore is leached by downward percola- 
tion, whereas at the slime plant a cen- 
trifugal pump delivering at 40 Ib. per 
square inch forces the solution through 
a 4-in. cake, 45 such cakes being formed 
in each press. The strong solution is 
followed by a weak wash. At the sand 
plant a steam wash is used to recover 
the residual ammonia and copper. At 
the slime plant a hot-water wash, fol- 
lowed by air under pressure, is used. 
The tailings from the sand tanks are 


discharged by means of a 2-ton grab, 
operated from an overhead traveling 
crane. 


The presses are discharged by high- 


’ pressure water through suitable nozzles. 


A press is, therefore, never opened ex- 
cept to renew the canvas filter cloth. 
The necessary amount of enriched strong 
leach solution is continuously sent for- 
ward to the evaporating plant. Here 
the ammonia and carbon dioxide are 
driven off by live steam and condensed 
for further use at the leaching plant. 

The copper is precipitated as copper 
oxide and recovered from the boiled-out 
solution by means of three Sweetlana 
filters. By evaporation, water is re- 
moved from the system and the balance 
of solutions is maintained. A consider- 
able degree of concentration of the am- 
monia results. The oxide is mixed with 
tar and smelted and refined in reverbera- 
tory furnaces. The final product is 
marketed as “best selected” copper, and, 
owing to its quality, commands a sub- 
stantial premium. 





Reliable Track Switch 


HE weak point of an automatic 

throw switch is generally found to 
be the spring, which if too weak will 
fail to press the switch latches back 
into their natural position when the 
switch is thrown. Derailed cars and 
broken wheel flanges result. 

With the alterations made as de- 
scribed in the accompanying sketch, a 
switch is rendered safe and dependable. 
The first operation is to shorten the 
connection rod and thread one end to fit 






--|-/$ thread 
and nut 


a lj-in. nut. Forge an angle lever 
11 in. long and drill a 3-in. hole on the 
straight end and another of the same 
diameter as the connection rod on the 
bent end. Spike or bolt a 10-ft. length 
of 20-Ib. rail almost parallel with the 
track rail to act as a spring. Bolt con- 
nection rod and angle lever to one end 
of the switch-bridle bar, and the spring 
rail to the other end. Any blacksmith 
can perform this alteration in 40 to 50 
minutes. 

This type of switch has been in use 
for four years at Pruden, Tenn., with 
entire satisfaction, according to Cal 
Dixon, track foreman. 















‘2016. rail 10' long in place of spring 
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Beneficiating Manganese Ore 


by Volatilization 


A Research Report 


N 1928, one million tons of low-grade 

ore (5 to 10 per cent manganese), 
with a value of $2,600,000, was produced 
in the United States, 93 per cent of 
which was furnished by the State of 
Minnesota, favorably situated by reason 
of cheap transportation to the iron and 
steel centers. Recollection of the man- 
ganese situation during the World War 
indicates the desirability of research on 
beneficiation of low-grade manganese 
ores, not only as a matter of economic 
importance but also as a vital factor in 
national preparedness. 

Co-operation of the Department of 
Mining and Metallurgical Research of 
the University of Utah with the Inter- 


temperature considerably above the 
fusion point of the ore, at which temper- 
ature the formation of difficultly volatile 
lead silicate is favored. Coke breeze was 
selected as reducing reagent because it 
is a relatively cheap source of carbon 
at an iron blast-furnace plant, the logical 
location for such a volatilization process. 
The presence of unburned coke also 
tends to prevent agglomeration of fused 
particles of ore, thus making possible a 
slightly higher roasting temperature. 
Addition of limestone also permits a 
higher temperature during the roasting 
operation. 

In the operation here described, the 
ore was ground through 8 mesh, mixed 
with varying amounts of coke or a 
mixture of coke and crushed limestone, 


Summary of Tests in Beneficiation of Manganese Ore 
Containing 2.8 Per Cent Lead and 3.7 Per Cent Zinc 


Pounds Average Average -———Assay of Calcine in——~X 
Test re Per Cent Per Cent Temp. Percentages: 
No. Hours Charged Coke Limestone Deg. C. Fe Mn Pb Zn 
1 119 10,300 25 950 33.0 14.0 0.2 2.00 
2 117 4,790 35 1,000 31.5 13.6 Trace i 
3 66 3,312 32> 980 32.6 14.2 Trace . 60 
- 17 720 40 990 33.2 14.5 Trace .25 


mountain Experiment Station of the 
United States Bureau of Mines has 
resulted in the application recently of 
one such method of beneficiation, by 
the mining company owning it, to an 
ore having an average content of 2.5 
oz. silver, 2.8 per cent lead, 3.7 per cent 
zinc, 22.8 per cent iron, 12.9 per cent 
manganese, 13.8 per cent insoluble, 3.0 
per cent lime, and less than 0.1 per cent 
sulphur. About one million tons of 
ore of similar composition is available 
in the same mine. This ore is not 
acceptable to the iron and steel industry 
as a source of manganese, on account 
of its zinc content. The zinc, during 
smelting in the iron blast furnace, is 
volatilized and diffuses into the re- 
fractory lining of the furnace. Sub- 
sequently, in contact with air and 
carbon dioxide, it is oxidized to zinc 
oxide. By the formation of zinc oxide 
the bricks are pried from their proper 
place, which greatly shortens the life of 
the refractory lining. Blast furnace 
operators state that the ore would be 
accepted if the zinc content was kept 
below 0.8 per cent. 

The most favorable condition for the 
elimination of the zinc is a reducing 
roast at a temperature just below the 
fusion point of the charge. Roasting 
under oxidizing conditions requires a 
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and then roasted in the rotary kiln at 
different temperatures. As the equip- 
ment of the volatilization laboratory 
was described on page 179 of the Feb. 
24, 1930, issue of Engineering and Min- 
ing Journal, the reader is referred to 
that issue concerning the equipment 
used in this test. 

The amount of air passed through the 
kiln was regulated to prevent an undue 
waste of heat and to furnish enough 
oxygen for combustion and maintenance 
of the desired temperature. With 35 
per cent coke in the charge, little heat 
other than that from the combustion of 
the coke was required to maintain the 
desired temperature. 

Best results were obtained when: the 
depth of the charge was ten inches, as 
compared to a depth of five or six 








inches. Increasing the depth of charge 
made for better reducing conditions 
within it. In practice, with larger 
equipment, a very much deeper charge 
could be carried, giving conditions for 
reduction and volatilization of the zinc. 
When roasting the charges with the 
higher coke ratios, unburned coke in 
considerable quantities remained in the 
calcine. This fact insured reducing con- 


ditions throughout the entire roasting 


period and also prevented excessive 
sintering of the calcine. The un- 
consumed fuel was not wasted but 
would simply constitute a part of the 
regular addition of coke in the sub- 
sequent blast-furnace treatment. The 
same condition is also present when 
limestone is used in the roast. 

The adjoining table gives a summary 
of the tests performed during thirteen 
days of continuous operation. Each of 
the four tests is composed of several 
shorter ones, and the results given be- 
low are averages. The division of the 
investigation into four tests was made 
on the basis of the presence or absence 
of limestone in the charge, as this ma- 
terial had such a marked effect on the 
elimination of zinc. 

As previously stated, addition of 10 
to 15 per cent of limestone had a marked 
effect on the elimination of the last 
traces of zinc. This fact was probably 
brought about in two ways: (1) Ex- 
cessive sintering of the charge was pre- 
vented and better volatilization condi- 
tions were therefore obtained; (2) 
decomposition of the limestone, by heat- 
ing, produced carbon dioxide, which 
was reduced to carbon monoxide, a very 
good reducer of zinc oxide. 

The addition of limestone seemed to 
increase the sulphur content of the cal- 
cine. This was not due to sulphur 
contained in the limestone—analysis 
showed that it carried practically no 
sulphur. Rather, the presence of lime- 
rock caused the sulphur content of the 
coke (1.7 per cent) to be retained in the 
calcine. This difficulty can be overcome 
by the use of coke with a lower sulphur 
content. 

No trouble was experienced in the 
removal of lead from the ore. The re- 
sults were uniformly good, the lead was 
nearly completely removed, even when 
a large part of zinc remained in the 
calcine. 

Approximately 200 Ib. of fume was 
recovered per ton of ore charged. This 
material contained 15 oz. of silver per 
ton, 26 per cent lead, and 34 per cent 
zinc, and is a valuable byproduct of the 
process. 

The objectionable zinc content of the 
ore was reduced from 3.7 per cent to 
0.5 per tent or less, and lead was com- 
pletely eliminated. 

A calcine was obtained which con- 
tained 33 per cent iron and 14 per 
cent manganese, and which was entirely 
satisfactory for charging into the iron 
blast furnace, to supply the manganese 
desired in the pig iron. 


A McGraw-Hill Publication: Engineering and Mining Journal — Vol.129, No.8 








—— 


COMMENT AND CRITICISM 


Timber and Labor for Mining 


To the Editor of “E.&M.J.”: 


I was much interested in C. Maxwell 
Norman’s article on “Local Factors Af- 
fecting Northern Rhodesia Copper 
Belt.” 

The native timber grown in the tropics 
is generally hard, heavy, fine-grained, 
and crooked. Mahogany and _ other 
straight-grained woods are exceptions, 
but these are scarce. These hard woods, 
the best and most durable for tunnel 
work, winze, raises, and chutes, and for 
stoping timber where the openings are 
not too large, are used extensively in the 
tropics of Central America. Oregon 
pine is frequently imported for shaft 
work. Johannesburg does not use much 
native timber, Australia, Norway, and 
America supplying most of the require- 
ments. The Rhodesian mines will use 
native timber wherever possible, because 
it will be the cheapest; but huge quanti- 
ties of foreign timber will be required, 
whatever mining methods are adopted. 
The Rhodesian mines will never lack for 
lumber if the money and land trans- 
portation are available. 

The next most interesting subject that 
Mr. Norman discusses is the labor sup- 
ply. This is a different question. He 
has analyzed the situation fully and 
seems to have a fair perspective of what 
he calls the parasitical industries and 
population. Long before Northern 
Rhodesia is developed to the point of 
organization of the gold fields at 
Johannesburg, some engineers will learn 
that to build up and organize a great 
mining industry in Central Africa they 
must develop parasitical industries be- 
fore they can keep the men in the stope. 
They don’t come last; they come first. 
Every new man you put in, and fail to 
build the parasites before him, means 
you are competing against yourself. 

Mr. Norman speaks wisely when he 
tells the gentlemen to find the labor 
now. They have most certainly found 
the copper. Labor will be available for 
the first company and the second, but 
though you can buy an indefinite amount 
of timber with money in a short time, 
you can’t do that with labor in the 
tropics. The more enterprises started, 
the more competition results. Each time 
you have to go way back down the road 
and build up those parasitical industries 
so aptly named by Mr. Norman. 

Mr. Norman says: “The position of 
the American in this British colony is 
interesting. As in the early days of the 
Rand, most of the mine managers are 
Americans. But whereas on the gold 
mines of the Rand the American man- 
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agers (I am not individualizing but 
speaking in broad generalities) made 
themselves decidedly unpopular and 
caused much ill-feeling, the Americans 
at present in the copper belt are, on the 
whole, making serious efforts to make 
their presence agreeable.” However, 
when the Rhodesian copper industry is 
40 years old, and is as well organized 
as the gold industry is today, I think 
Mr. Norman will find, “speaking gener- 
ally,” that the Americans that went to 
Africa forty years ago will stack up 
pretty fairly well with the men who will 
get the things actually in operation in 
Rhodesia. I know, of course, at present 
they are only talking about what they 
are going to do, so I think we older men 
can excuse the youngsters for awhile 
until they really begin to hit the trail 
hard. CHARLES BUTTERS. 


Vibration Conveying 
To the Editor of “E.&M.J.”: 

The use of vibrating conveyors for 
handling the hot, dusty products result- 
ing from drying, roasting, and sintering 
flotation concentrates has interested me 
for some time. The handling of these 
materials is one of the problems which 
has come with flotation. Mr. Beasley 
and the Traylor Vibrator Company are 
to be congratulated on the pioneer in- 
stallation described in Engineering and 
Mining Journal for March 24. The 
article states it has exceeded expecta- 
tions to date, and highly recommends 
this type for handling hot or dusty ma- 
terials. I believe it has a promising 
field before it. However, one factor 
must be borne in mind when consider- 
ing an installation for handling hot 
material—the temperature at which the 
magnets in the vibrator units will lose 
their magnetic permeability. When this 
temperature is exceeded conveying 
would cease; the conveying capacity 
would be nil. 

Calcine resulting from roasting zinc 
concentrates, either in electrolytic or 
retort-zinc plants, is frequently at a red 
heat when leaving the furnace. It is a 
troublesome product to handle, and the 
type of conveyor mentioned in the fore- 
going may be a promising solution. The 
conveyor, of course, is not limited to flo- 
tation concentrates and resulting prod- 
ucts. However, the temperature limita- 
tion would still be present. It would be 
interesting to know if any experimental 
data are available showing what the tem- 
perature limits are. 


ARTHUR ZENTNER. 
San Francisco, Calif. 
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Care Necessary in Treating 
Boiler Feed Water 
With Zeolites 


To the Editor of “E.&M.J.”: 


The conclusion in your editorial on 
the use of zeolites for softening water, 
in the issue of March 24, recommending 
more extensive use of zeolite-treated 
water for boilers, should have contained 
a word of caution. The indiscriminate 
use of this process is held by many 
engineers to be largely responsible for 
the increasing number of boiler failures 
due to the embrittlement of the boiler 
material.’ 

The removal of scale-forming ele- 
ments in but one phase of a boiler-water 
treatment. Consideration must be given 
to the type of water the treated product 
will produce in the boiler. Most natural 
waters contain a relative large amount 
of “carbonate hardness” (bicarbonates 
of calcium and magnesium) ; this car- 
bonate is not eliminated by the zeolite 
process, but is merely changed to so- 
dium bicarbonate. In the boiler, the 
half-bound carbon dioxide is driven off 
and from 50 to 95 per cent of the 
sodium carbonate is dissociated to caus- 
tic soda. The concentration of this 
caustic soda in the boiler may lead to 
more trouble than is caused by the 
original scale. 

The A.S.M.E. boiler code* makes 
definite recommendations as to the 
maintenance of certain ratios of sodium 
sulphate to equivalent sodium carbonate 
within the boiler. Few natural waters 
will allow such ratios to exist in the 
boiler where the zeolite process has been 
used unless this water is further treated 
with sulphuric acid. Acid treatment 
requires careful control and is not 
recommended for the average plant, 

Under average conditions a_boiler- 
water alkalinity exceeding 800 to 1,000 
p.p.m. will generally lead to trouble 
from foaming and priming. To main- 
tain a concentration of equivalent so- 
dium carbonate under the above figure 
when using zeolite-treated water will 
generally require an excessive blowoff. 

Under certain conditions zeolite treat- 
ment may be ideal, but before it is 





1*The Cause and Prevention of Embrittle- 
ment of Boiler Plate—University of Illinois.” 
Bulletin No. 155. ‘“A.S.M.E. Boiler Con- 
struction Code. Bulletins Nos. 155 and 177, 
Engineering Experiment Station, University 
of Illinois, Urbana, Ill. Mechanical Engi- 
neering, July, 1928; May, 1929 -E.L.A. 
Prime Movers Committee Report on Feed 
Water No. 278-81, August, 1928. The Loco- 
motive, October, 1928, and January, 1929, 
published by Hartford Steam Boiler Inspec- 
tion and Insurance Company. 

2American Society of Mechanical Engi- 
neers, Boiler Code 1927—Par. CA-5. 
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adopted the operator should understand 
all the factors involved or leave the 
decision to one competent to advise. 
The method of treatment for any given 
water is an engineering problem, and 
realization of this fact will eliminate 
many misunderstandings on water treat- 
ment, 
NECKAR WATER SOFTENER 
CORPORATION, 

New York. Bennett R. Bates. 
[A detailed article on the use of 
zeolite and acid at a large Detroit boiler 
plant appeared in the April 8 issue of 
Power. The authors, J. H. Walker and 
L. F. Collins, state that, “The primary 
purpose of the after feed of sulphuric 
acid is to prevent cracking of the boiler 
metal, which has frequently been ob- 
served in boilers containing highly caus- 


tic water, and which, we believe, is 
somewhat erroneously termed embrittle- 
ment. . . . It was thought prudent 
to maintain in the boiler water the pro- 
portion of sodium sulphate considered 
sufficient to inhibit the action of sodium 
hydroxide. The zeolite system 
supplemented by acid treatment appears 
to be entirely feasible for a large boiler 
plant using Detroit water. It would prob- 
ably not be satisfactory . . . with- 
out intelligent chemical supervision, but 
such supervision would have been pro- 
vided with any other method of treat- 
ment. . . . More attention should 
be given to the design of zeolite systems 
as regards control of the flow, preven- 
tion of shifting of the bed, the efficient 
use of salt, and the prevention of corro- 
sion.” —EpITor. | 





PATENTS 


Drilling Machine. No. 1,738,151. Dec. 
3, 1929. John Albert Pierson, assignor 
to George H. Gilman, Belmont, Mass. 

Design for a drilling machine, activated 
by a fluid. 


Crushing Machine. No. 1,738,161. 
Dec. 3, 1929. Lloyd P. Walker, Bel- 
mont, Mass. 


Design for an eccentric crusher. 


Electrolytic Cell. No. 1,738,372. Dec. 
3, 1929. Robert Edgeworth-Johnstone, 
London, England. 

An electrolytic cell of the bi-polar filter- 
press type, with diaphragms and a con- 
struction which allows simultaneously a 
vertical and a lateral flow of the elec- 
trolyte through the cell. 


Rock Drill. No. 1,738,883. Dec. 10, 
1929. Oreste Garino, Butte, Mont. 


Design for a separable rock drill. 


Blast-Furnace Tuyere. No. 1,738,901. 
Dec. 10, 1929. Ernest H. Holzworth, 
Buffalo, N. Y. 

A blast furnace tuyére with a passage 
adjacent to and under the nose end of the 
tuyére for delivering air under pressure 
into the molten material. 


Zinc Production. No. 1,738,910. Dec. 
10, 1929. Robert Lepsoe, Trail, B. C. 


An electric furnace for the production 
of sinc by volatilization and condensation. 


Blasting Cartridge. No. 1,738,920. 
Dec. 10, 1929. Erle Ormsby, assignor 
to Central Mine Equipment Company, 
St. Louis, Mo. 

A hollow metallic cartridge with a slot 
near one end of considerably greater cir- 
cumferential length than its width. 


Rock Drill. No. 1,739,143. Dec. 10, 1929. 
George W. Hulschizer, assignor to In- 
gersoll-Rand Company, Jersey City, N. J. 

Design for valve for fluid actuated rock 
drill. 


Power Shovel. No. 1,739,175. Dec. 
10, 1929. Holger L. Mitchell and Rolf 
Ljungkull, assignors to Harnischfeger 
Corporation, Milwaukee, Wis. 


Design for a power shovel. 
Furnace. No. 1,739,343-4. Dec. 10, 
1929. Thaddeus F. Baily, Alliance, Ohio. 


Electric furnace for melting and refin- 
ing metals. 
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Rock-Drilling Mechanism. No. 1,739,- 

6. Dec. 10, 1929. Elmer G. Gartin, 
assignor to Sullivan Machinery Com- 
pany. 

Design for rock-drilling machine with 
fluid activated feeding mechanism. 


Conveyor. No. 1,739,497. Dec.. 17, 
1929. George F. Beach, assignor to 
F. J. Ryan & Company, Philadel- 
phia, Pa. 

A conveyor for high-temperature fur- 
naces. 


Electrolytic Process. No. 1,739,772. 
Dec. 17, 1929. U. C. Tainton, Kellogg, 
Idaho. 

Separation of two metals by plating oul 
both metals together, stripping the cathode 
deposit and dissolving the metal higher in 
the electrochemical scale. 


Rock-Drilling Tool. No. 1,741,126. 
Dec. 24, 1929. Elmer G. Gartin, as- 
signor to Sullivan Machinery Com- 
pany. 

Design.for a drilling mechanism. 


Miner’s Lamp. No. 1,743,166. Jan. 14, 
1930. Charles F. Statler, Wallace, Idaho. 


Design for a miner’s acetylene lamp. 
Mine Car. No. 1,743,958. Jan. 14, 1930. 


William French Deaderick, Wind Rock, 
Tenn. 


A design for a mine-car tipple. 


Electric Furnace. No. — 1,751,083. 
March 18, 1930. E. G. T. Gustafsson, 
Stockholm, Sweden. 

Design for an electric arc furnace for 
reduction of ores. 


Electrolytic Iron. No. 1,751,099. 
March 18, 1930. R. D. Pike, Piedmont, 
Calif. 

Process for making electrolytic iron from 
Scrap. 


Roasting Furnace. No. 1,751,142. 
March 18, 1930. E. J. Fowler and D. 
Baird, assignors to Nichols Copper Com- 
pany, New York, N. Y. 

Design for a multiple-hearth roasting 
furnace. 


Gold Separator. No. 1,750,860. March 
18, 1930. J. V. Rawlings, assignor to 
E. M. Beus, Soda Springs, Idaho. 


Design for a centrifugal gold separator. 





Crusher. No. 1,748,102. Feb. 25, 1930, 
R. Bernhard, assignor to Traylor Engi- 
neering Company, Allentown, Pa. 


Design for a gyratory crusher. 


Mine Car. No. 1,748,118. Feb. 25, 
1930. H. P. Field, assignor to American 
Car & Foundry Company, New York, 
Ney. 


Design for a mine car. 


Blast Furnace Tuyere. No. 1,747,712. 
Feb. 18, 1930. W. A. Haven, Youngs- 
town, Ohio. 


Design for water-cooled blast furnace 
tuyere. 


Zinc Metallurgy. No. 1,743,886. Jan. 
14, 1930. C. Gaskill, assignor to St. Joseph 
Lead Company, New York, N. Y. 


Process for smelting zinc ore by sinter- 
ing and subsequent treatment in an electric 
furnace. 


Mine Car. No. 1,748,131. Feb. 25, 
1930. W. Johnson, assignor to Ameri- 
can Car & Foundry Company, New 
York, N. Y. 


Design for a mine car. 


Measuring Orebodies.. No. 1,743,358. 
Jan. 14, 1930. Johann G. Konigsberger, 
Freiburg, Germany. 

A method to ascertain the position and 
nature of mineral deposits by acoustic 
means. 


Mine Door. No. 1,748,447-8. Feb. 25, 
1930. A. J. Gurney, assignor to Ameri- 
can Mine Door Company, Canton, Ohio. 

Design for mine door and operating 
mechanism for same. 


Flotation. No. 1,748,107. Feb. 25, 
1930. W. A. Butchart, Joplin, Mo. 


Flotation machine, consisting of an 
elongated tank with porous sides for the 
introduction of air, and with an agitating 
clement extending lengthwise in the tank. 


Electrolytic Cell. No. 1,745,348. Feb. 
4, 1930. P. K. Aubel, assignor to Amer- 
— Smelting & Refining, New York, 
Se 


Design for electrode contact in an elec- 
trolytic cell, and method for cleaning it. 


Power Shovel. No. 1,750,117. March 
11, 1930. W. E. Miley, assignor to 
ogg Steam Shovel Company, Marion, 

io. 


Design for teeth for an excavating dipper. 


Zinc Metallurgy. No. 1,748,748. Feb. 
25, 1930. E. A. Ashcroft, assignor to 
The Magnesium Company, Ltd., Lon- 
don, England. 


Purification of molten zinc chloride by 
metallic zinc prior to electrolysis. 


Roasting Process. No. 1,744,867. 
Jan. 28, 1930. M. F. Coolbaugh and 
J. B. Read, assignors to Complex Ores 
Recoveries Company of Colorado. 


Process for roasting sulphide ores, con- 
sisting of a preliminary roast with the gas 
flowing in the same direction as the ore, 
followed by decomposition of the sulphates 
by a higher roasting temperature, and sin- 
tering of the oxides. 


Zinc Metallurgy. No. 1,748,450. Feb. 
25, 1930. W. Job, assignor to American 
Lurgi Corporation, New York, N. Y. 


Blast-furnace treatment of complex ores. 
to drive off the components more volatile 
than sinc as a fume, slagging the zinc, and 
recovering copper and noble metals as 
matte. The slag rich in sinc ts treated in 
another blast furnace under conditions 
whereby the sinc is volatilised and re- 
covered as oxide. 
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INDUSTRIAL PROGRESS 


“Senn, 


New Reagent Gives Good Results on 
Copper, Zinc, and Lead 


Rok flotation work where difficulty 
is experienced in using a reagent 
that is both a promoter and frother, 
a new reagent, known as sodium Aero- 
float, has been developed by the Amer- 
ican Cyanamid Company. ‘This is a 
non-frothing, water-soluble form of 
Aerofloat and is intended to supplement 
the company’s older reagents Aerofloat 
15 and 25, with which metallurgists are 
familiar. The company recommends it 
for use where independent control of 
promoter and frother is desired. 

The new product is a grayish-white, 
water-soluble, crystalline solid, and is 
essentially non-frothing in character. 
It contains the active ingredient of 
Aerofloat 15 and 25, in a sodium base; 
hence the name. Thus, the essential 
characteristics of the older reagents 
have been retained, with the exception 
that the frothing property has _ been 
eliminated. It is most commonly used 
in a water solution of eight to ten per 
cent, but more dilute solutions may be 
used if desired. The reagent is em- 
ployed in a manner similar to that of 
xanthate and zinc sulphate, and may 
be fed from any of the common types 
of feeders. 

Thorough laboratory investigation 
made at the outset demonstrated that 
the reagent was a powerful promoter 
for sulphide copper minerals, particu- 
larly in circuits having low alkalinity. 
In highly alkaline circuits it exhibited 
the same selective properties as Aero- 
float 15 and 25. Subsequent work in the 
laboratory demonstrated its value in 
zine flotation. 

The original laboratory work with 
the new reagent in lead circuits brought 
out the singular fact that, in neutral 
circuits or in circuits made alkaline 
with lime or soda ash, it had practi- 
cally no promoter effect on galena. 

More recent investigation has given 
some indication that the reagent may 
prove of value in galena flotation as 
discussed later, although special con- 
ditions appear to be necessary for its 
application. 


In Copper Flotation—In applying 
sodium Aerofloat to the modern copper 
flotation problems marked improvements 
have been obtained by using it in com- 
bination with the promoter already in 
use; in other words, as a supplemen- 


tary promoter. This use of the reagent 
in combination with another promoter 
may be termed the “dual promoter 
system.” The use of this system has 
resulted in metallurgical improvements 
which, in plant operations, could not 
be effected by the use of either of the 
promoters singly. 

In studying the action of a specific 
promoter. it has been noted that all 
compounds of one chemical type have 
a characteristic promoter effect. For 
instance, compounds of one type may 
exhibit marked ability to promote the 
flotation of coarse mineral grains or 
mixed grains but not extremely fine 
mineral. Compounds of another type 
may have a marked tendency to float 
extremely fine mineral. By using to- 
gether two promoters, one representa- 
tive from each type, it has been found 
possible to realize the good qualities of 
both promoters. Excellent results have 
been secured in practice by use of a 
combination consisting of potassium or 
sodium ethyl xanthate and sodium 
Aerofloat. 

The first example from practice which 
illustrates the advantages of the dual 
promoter system sodium Aerofloat- 
ethyl xanthate is the slime division of 
a modern copper concentrator. 


Primary Slime Division 


Xanthate 
0.20 Lb. 
Sodium 
Promoters Xanthate Aerofloat 
0.20 Lb. 0.05 Lb. 
Heads Per Cent Per Cent 
Total coppe®.............. 4.25 4.31 
Non-sulphide copper... ... . 0.37 0.37 
MN cetk ko Cig 5 Caters dn ad 5.30 5.80 
Concentrates 
OO Seo ere 18.68 21.90 
je reer 21.78 12.40 
pS SR a ee rere 20.80 24.40 
Tailing 
TOONS. ii oie cds 0.340 0.308 
Non-sulphide copper....... 0.222 0.221 
Sulphide copper........... 0.118 0.087 
OS 1.900 2.100 
Copper recovery............. 93.5 94.4 


All other conditions during this test 
period were essentially the same as 
during the operation of the comparative 
period with xanthate alone; hence any 
differences in metallurgy noted in the 
above tabulation were due to the use 
of the. new reagent. 

On the deslimed granular feed at the 
same mill the combination reagents were 
practically a stand-off as is shown by 
the following figures: 
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Deslimed Flotation Feed 


Xanthate 
0.07 Lb. 
Sodium 
Xanthate Aerofloat 
Promoters 0.07 Lb. 03 Lb. 
Per Cent Per Cent 
WER a. Stree eee 0.45 0.45 
Grinding + 65............. Bo 3.95 
Por ievaetesds -96 : 
- 55.96 
I ak ww. 550d aalatorswre a 2 4.8 
iain eh ene gk awe oleae 22. 
Cee : 
ET reo 3 Siew eee es 28.02 9. 
SS aay dise ch dnt ca a 0.218 
cone 0.211 
Ws es Sancdcedaecae 96. 23 96.30 


On the other hand, when all the feed 
is treated together without desliming, 
the problem is ‘essentially a combina- 
tion of the two preceding problems. 
The following example shows the com- 
parative metallurgical results that are 
obtained with and without the dual 
promoter system: 


Xanthate 
0. 04 Lb. 


um 
Xanthate Aerofloat 
0.09 Lb. 0.045 Lb. 
Per Cent Per Cent 


Promoters 


Grinding +46... ........... 2.7 7.5 
= NE Pe & : : 21.9 
eee Ce erste é 52.0 
en SEIT Oe 3.38 3.51 
Concentrate 
ON ik do dnie Se owas 20.63 20.62 
RS ee re 28.20 27.70 
MR i cn teadwes te 11.70 11.40 
Tailing 
MLS Kaw 6) Sn ed eked 0. 169 0.149 
Copper 
WON oS ce Chae wae xe 95.75 96.50 


Another example of the effect of 
sodium Aerofloat used in conjunction 
with xanthate on the entire flotation 
feed shows no marked improvement in 
copper recovery but a substantial in- 
crease in grade of concentrate for which 
the use of the two promoter system is 
responsible. This will be noted from the 
following data: 


Xanthate 
0.10 Lb. 
Sodium 
Xanthate Aerofloat 
Promoters 0.22 Lb. 0.10 Lb. 
8 
Sa dawn et a oie om Ee 2.66 2.66 
Concentrate 
RAND oo achat tee cines 17.00 22.00 
Tailing 
GAR. occa ceeveacias 0.20 0.19 
Copper recovery............. 93.50 93.65 


In Zinc Flotation—One of the first 
applications of the new Aerofloat was 
on a zinc ore. The ore in question 
contained about 4 per cent zinc, very 
little iron, no lead, the gangue being 
a dolomitic limestone. The ore had a 
naturally alkaline reaction at pH 10.2. 


A series of carefully. controlled 
laboratory tests was run in which 
sodium Aerofloat and the standard 


reagents were compared. The follow- 
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ing tabulation shows the comparative 
results : 


Reagents Pounds per Ton— 
Sodium ‘erofloat......... 0.05—0.10 
Thiocarbanilid.... . 0.12 


G. N.S. No. Spine oil..... 0.14—0.16 0.16 
0.30 


CAROL SHO. sc : 0.30 
Head 

NP TING 55 ole his 5 Gree ee 4.0 4.0 
Concentrate 

ee eee 53—59 55.4 
Tailing 

Mme, GOPOONE. 25. essa. 0.05—0.09 0.11 


The above results indicated that 
metallurgical results might be improved 
as well as reagent economies effected 
by the use of sodium Aerofloat. Sub- 
sequent mill tests substantiated the 
laboratory results. Use of Barrett No. 
634 oil was found beneficial in pro- 
ducing a suitable froth. 

The fact that 35 per cent of the feed 
was coarser than 100 mesh, some as 
coarse as 35 mesh, demonstrated the 
ability of the new reagent to float 
coarse zinc mineral. 

Following these experiments sodium 
Aerofloat was introduced into zinc mills 
of the Tri-State district, where it 
quickly found favor as a zine reagent. 
In some cases it was possible to obtain 
excellent results with one-quarter to 
one-half as much as was formerly used 
of xanthate. 

At times the new reagent possesses, 
in common with Aerofloat 15,and 25, 
the ability to effect equal zinc recoveries 
with lesser amounts of copper sulphate 
than are necessary with other promoters. 

Certain ores of the Tri-State field 
contain talcose slime, locally termed 
“mud,” which has a strong tendency to 
float with the zinc sulphide. Sodium 
Aerofloat, in conjunction with steam- 
distilled pine oil as frother, often effects 
better rejection of this “mud” than 
Aerofloat 15 or 25 or other promoters. 
The result is that higher grade con- 
centrate is produced. 

Results of a mill test on an average 
zine ore in the Tri-State district, using 
a combination of Aerofloat 15 and 
sodium Aerofloat, are typical of the 
economies which have resulted from 
the use of these reagents. Use of this 
combination, together with Barrett No. 
634 and copper sulphate, effected 96.1 
per cent zinc recovery in a concentrate 
assaying 60.55 per cent Zn, 1.35 per 
cent Fe, and 0.28 per cent Pb. An 
average for the preceding seven months, 
during which time potassium ethyl 
xanthate was used, showed 93.5 per cent 
zine recovery in a concentrate assaying 
57.60 per cent Zn, 1.80 per cent Fe, 
and 1.04 per cent Pb. The reagent 
cost of the combination was $0.204 per 
ton, whereas the cost of the xanthate 
combination was $0.284 per ton. As 
a result the new reagent was adopted 
as a standard reagent in four of the 
mills operated by this company. 

Tests made at an Australian zinc 
property further demonstrate the effec- 
tiveness of the new reagent as a zinc 
promoter. The material treated assayed 
1.7 per cent Pb, 12.9 per cent Zn and 
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had the following screen analysis: 
+40 mesh, 23 per cent, weight; +60, 
29; +80, 7; +100, 17; +200, 13; 
—200, 11. 


Normal Sodium Aerofloat 
Oper- Test Test 
ation No. 1 No. 2 
Reagents ——-Pounds per Ton —~ 





Sodium Aerofloat.... .... 0. 30 0.40 
Pot. ethyl xanthate. 0.30 
Eucalyptus oil 
Vallo-C oil 


Concentrate 
Pb, per cent 
Zn, per cent 

Tailing 
Pb, per cent........ - 
Zu, per cent........ ze 

Xe 20Veries 
Pb, per eent:........ 4 
Zn, per cent 8 


Under normal operating conditions 
sodium Aerofloat effected higher zinc 
recovery than potassium ethyl xanthate. 
A further test showed that, with sodium 
Aerofloat, there was a possibility of 
eliminating the sulphuric acid. As a 
result it was adopted. 

As in the case of copper flotation 
the dual promoter system sodium Aero- 
float—xanthate has, in many cases, 
effected better zinc metallurgy than 
either promoter alone. Likewise, if 
xanthate be used in the flotation of lead 
the subsequent flotation of zinc may 
be advantageously effected by the use 
of sodium Aerofloat. 

When using sodium Aerofloat in 
selective zinc-iron separation alkaline 
circuits must be used, since, in neutral 
or acid circuits, the reagent has a 
fairly strong tendency to float pyrite. 

In Lead Flotation—Initial laboratory 
experiments with sodium Aerofloat on 
lead ores indicated that, in neutral cir- 
cuits or in circuits made alkaline with 
lime or soda ash, it was not a promoter 





for galena. However, in acid circuits, 
at a pH around 2 excellent results 
were obtained. Such acidity is of 
course out of the question. 

In experiments it was found that the 
use of copper sulphate, in conjunction 
with the new reagent, resulted in ex- 
cellent lead recovery in neutral or 
alkaline circuits. Naturally, in selective 
lead-zinc-iron separation the amount 
of copper sulphate had to be carefully 
controlled. Production of a bulk lead- 
zinc float was, of course, easy by this 
method. 

This peculiar behavior of the reagent 
in lead. circuits was not considered 
sufficiently practical to warrant further 
investigation at that time. However, 
some time later, the sodium Aerofloat 
and copper sulphate combination was 
tried in the laboratory on a lead ore 
from southeast Missouri. The ore in 
question contained 2.04 per cent Ph, 
0.34 per cent Zn, 3.27 per cent FeO, 
and 9 per cent insoluble, the remainder 
being dolomitic limestone gangue. The 
procedure was to pre-agitate the pulp 
with 0.01 Ib. NaCN and 0.30 Ib. lime, 
after which 0.10 Ib. sodium Aerofloat 
and 0.30 lb. copper sulphate were added, 
together with sufficient cresylic acid for 
frothing. A well-mineralized, heavily 
flocculated froth was obtained. Indi- 
vidual rougher tests gave 34 per cent 
Pb concentrate, with tailing of 0.10— 
0.14 per cent Pb. Subsequent cleaning 
of the rougher concentrates yielded a 
73 per cent concentrate and a 11 per 
cent middling. 

A subsequent mill test with the above 
reagent combination practically dupli- 
cated the laboratory results, giving a 
70 per cent Pb concentrate and 0.15 
per cent Pb tailing. 





THE EQUIPMENT REVIEW 


Ree chain drives the Link-Belt Com- 
pany, Indianapolis, Ind., has intro- 
duced a strong, durable chain (called 
“Hyper’”’) of heat-treated alloy steel, in 
which a new type of pin and cotter is 
employed. Pins, bushings, and holes in 
the side bars are accurately ground. 
Cotters are of a special type, designed 
not to work loose. Two sizes of chain 
are made—the SS-40, with an ultimate 
strength of 75,000 lb., and the SS-124, 
with a strength of 150,000 Ib. 


This pipe adapter 

facilitates over- 

head construction 

in mine haulage 

ways where roof 
is irregular 





For Trolley Haulage 


To secure economy and simplify over- 
head construction in mine haulageways 
where the roof is high and irregular, a 
new pipe adapter has been devised by 
the Ohio Brass Company, Mansfield, 
Ohio. The usual method of meeting 
such irregular roof conditions is to put 
expansion bolts in the roof and then cut 
3-in. pipe the proper length to suit each 
location. By attaching a hanger to the 
bottom of this pipe the trolley wire can 
be strung at a uniform distance from the 
rail no matter how the roof varies in 
height. With this type of construction 
it is necessary to use pipe adapters be- 
tween the pipe and the expansion bolt as 
well as between the pipe and hanger at 
the lower end. Two types of adapters 
are thus necessary and must be carried 
in stock. The new device obviates this 
in the following way: 

The new adapter provides for the 
threading of a 3-in. pipe at one end and 
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At right, a portable power plant 
for tamping ties 


a 3-in. stud at the other. It can be had 
either with or without the stud. With- 
out the latter it can be inserted between 
expansion bolt and pipe. With the stud 
one end can be screwed on to the pipe 
while the other end with the stud en- 
gages the top of the hanger. With this 
device two types of adapters are un- 
necessary. 
Loading Box Cars 


One of the. illustrations shows a 
new heavy-duty box-car loader of 350 
tons’ hourly capacity, developed by 
Stephens - Adamson Manufacturing 
Company, Aurora, Ill. Centrifugal force 
is employed to load the material han- 
dled by throwing it tangentially from a 
short endless conveyor belt, 30 in. wide 
and moving at 2,000 ft. per minute. The 
carrying surface of the belt travels in a 
concave curve, held in position by two 
disks, touching the belt only at the outer 
edges. A loading hopper feeds the ma- 
terial between the disks where it meets 
the belt traveling in a downward direc- 
tion. As the load follows around the 
curve, centrifugal force causes it to 
cling to the high-speed belt. Thus, in a 
travel of less than 2 ft. the material at- 
tains belt speed and is thrown a distance 
of nearly 40 ft. The loader will handle 
material with lumps as large as 6 in. 
The discharge ang’e can be set to pile to 





The one-man, heavy-duty box-car loader 
fills cars at a rate of 350 tons per hour 


any height up to 9 ft. above the floor. 
All high-speed bearings are SKF dou- 
ble-row self-aligning ball type with dust- 
type grease seals and Alemite lubrica- 
tion. A totally inclosed Westinghouse 
motor and a Morse silent-chain drive 
inclosed in an oil-tight housing are used. 


A New Conveyor Bearing 


Another Stephens-Adamson develop- 
ment is a roller-bearing belt-conveyor 
take-up bearing (shown in another 
cut). This bearing (No. 9) consists of 
a structural steel angle upon which 
slides a Timken bearing in a special self- 
aligning housing. The bearing is moved 
backward or forward by a screw, pro- 
tected by the steel angle, and is operated 
by a ratchet lever designed for use in 
cramped quarters. The take-up is fur- 
nished for shafts of 1 15/16 in. up to 
4 15/16 in. diameter, and in sizes having 
a maximum shaft travel of 24 to 54 in. 





A new Timken-equipped take-up 
bearing for conveyors 


In this bearing the inner race is fitted 
with an adapter which receives the shaft 
without turning or shouldering. 

Good conveyor design calls for a take- 
up travel of about 2 per cent of the con- 
veyor length, so that a 12-in. adjustment 
would be suitable for conveyors up to 
50 ft. in length, and a 54-in. take-up 
bearing should be adequate for most belt 
conveyors up to 225 ft. long. 


New Unit for Tamping Ties 


Construction to afford further protec- 
tion from the weather for the generator 
without sacrificing accessibility has been 
used in the latest model of portable 
power units for tamping ties developed 
by the Syntron Company, Pittsburgh. 
This company’s new unit consists of a 
gasoline motor-driven generator made 
in 34-, 74-, 12-, 15-, and 20-kva. sizes, 
which can operate continuously 2, 4, 6, 
8, and 12 tie tampers respectively. The 
74-, 15-, and 20-kva. units have high- 
frequency exciter sets which excite the 
generators and furnish power to run the 
high-frequency blower motor located in 
the handle of each tie tamper. The 34- 
and 12-kva. units have direct-connected 
exciters, and a frequency changer set is 
supplied to furnish power for the blower 
motors. Electrical equipment in these 
models is made by the Westinghouse 
company. In addition to operating tie 
tampers, these power units may be used 
for other purposes, such as furnishing 
the power for electric spike drivers, 
driving hammers, and _ nut-tightening 
wrenches. They are also used to sup- 
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ply power for a wide variety of portable 
electrical tools. These plants are light 
in weight, are easily portable. One is 
seen in the cut opposite. 


Magnetic Reversing Switch 
for Larger Motors 


Ability to control motors of greater 
horsepower than those controlled by the 
switch it supersedes is the principal ad- 
vantage of an inclosed magnetic re- 
versing switch announced by General 
Electric. Designated CR-7009-B-18, it 
supersedes the CR-7009-B-5 switch of 
the same type. It is designed to throw 
small a.c. motors directly across the line. 
It consists of two triple-pole mechan- 
ically interlocked, magnetically operated 
contactors with restricted-type blowouts 
and having a normally open interlock on 
each contactor. It has two hand-reset 
temperature-overload relays. The con- 
tactors are mounted side by side on a 
molded base instead of back to back as 
in the earlier design. Maximum horse- 


power ratings are given in the following 
table: 


Three- and 


Two-phase 
Volts 3 or 4 wire Single-phase 
110 7k 3 
220 15 73 
440 15 10 
550 15 10 
600 15 10 





BULLETINS 


Flotation—The Ruth Company, Den- 
ver, Colo. Leaflet on conditioning units 
for flotation. 


Roller Bearings — American Roller 
Bearing Company, Pittsburgh, Pa. Cat- 
alog. Heavy-duty roller bearings. 


Quarry Cars—Koppel Industrial Car 
& Equipment Company, Koppel, Pa. 
Bulletin No. 62. Quarry cars and tracks. 


Rock Drills—Chicago Pneumatic Tool 
Company, Chicago. Bulletin No. 850. 
Sinker drills. 


Vibrating Screen—Deister 
Company, Fort Wayne, Ind. Bulletin 
No. 21. . Plat-O vibrating screen. 


Piping—Naylor Pipe Company, 1230 


East 92d St., Chicago. Bulletin No. 30-1. 
Line pipe. 


Machine 


Welding—General Electric Company, 
Schenectady, N. Y. Bulletin No. GEA- 
556C, describing automatic welding head 
and control. 


Crusher — Traylor Engineering & 
Manufacturing Company, Allentown, Pa. 
Bulletin No. 3100, superseding 2100. 
Bulldog gyratory crusher, Type T. 


Filters — Southwestern Engineering 
Corporation, 606 South Hill St., Los 
Angeles, Calif. Bulletin No. 280. Con- 
tinuous vacuum filters. 


Speed Reducers—W. A. Jones Foun- 
dry & Machine Company, 4401 Roose- 
velt Road, Chicago. Catalog No. 45. 
Herringbone-mag speed reducers. 

Cable Tool Drilling—Westinghouse 
Electric & Manufacturing Company, 
East Pittsburgh, Pa. Leaflet No. 20455. 


Electrical equipment for  cable-tool 
drilling. 
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« Personal Notes ~ 





WALTER DOUGLAS 





LOULS: -S. 


CATES* 


Walter Douglas has resigned as president of Phelps Dodge. Louis S. Cates, 
formerly general manager of Utah Copper, was appointed as his successor at a 


recent meting of the board of directors. 


Mr. Douglas, who has been president 


since 1917, will continue as a director of the company. Mr. Cates was born in 
Boston in 1881, and graduated from the Massachusetts Institute of Technology, 
class of 1902. After experience in Mexico, he went to Bingham Canyon as mining 
engineer for Boston Consolidated. When Utah Copper acquired Boston Consoli- 
dated, he was sent to Ray, Ariz. In 1919 he returned to Utah as assistant man- 
ager, and was made manager in 1922. He is succeeded by D. D. Moffat. 


F. R. Koeberlin has arrived in New 
York from Chile. 


Samuel Fisher, of the staff of Chile 
Exploration, is returning to New York 
City from Chile. 


James L. Head, of the staff of Ana- 


conda Copper Mining, has returned from 
Chuquicamata, Chile. 


S. A. Lewisohn, vice-president and 
treasurer of Miami Copper, sailed from 
New York recently for Europe. 


C. L. Lawton, general manager of the 
Quincy mine, in the Michigan copper 
district, is in New York on business. 


H. Ww. Pudan, of Lane-Rincon Mines, 
Mexico, arrived recently in New York 
on a visit from the property. 


Charles J. Stone, vice-president and 
general manager of the Montana Copper 
Corporation, was a recent visitor in New 
York. 


C. H. Benedict, chief metallurgist for 
Calumet & Hecla, returned recently to 


Lake Linden, Mich., from a vacation in 
Florida. 


G. A. Joslin has returned to Los An- 
geles after a month spent in Mexico 
examining properties in Durango, Sina- 
loa, and Sonora. 


R. G. Hall, consulting metallurgist, of 
San Francisco, has left for the North- 
west and Canada, where he will investi- 
gate metallurgical problems. 


H. W. Hardinge returned to New 
York on April 15, after a trip around the 
world, having spent a short period in 
England and France on business. 


Andrew M. Fairlie, consulting engi- 
neer of Atlanta, Ga., sailed from New 
York on April 11, on the “Homeric,” 
for a two months’ trip to England and 
Continental Europe. 
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William H. Bassett, president of the 
A.I.M.E., has been appointed an honor- 
ary vice-chairman of the American com- 
mittee, World Power Conference, which 
will be held in Berlin in June. 

William W. Macon, managing editor 
of The Iron Age for the last twelve 
years, has been appointed editor in chief, 
succeeding Alvin I. Findley, who is re- 
tiring after 25 years of service. 


Dr. Charles H. Behre, Jr., has re- 
signed as assistant professor of geology 
at the University of Cincinnati, to accept 
an associate professorship of economic 
geology at Northwestern University. 


Rudolph C. Gebhardt, who receives 
his degree of Engineer of Mines this 
year from the University of Minnesota, 
has been awarded the Slingerland Grad- 
uate Scholarship in Geology by the Uni- 
versity of Arizona. 


George S. Brooks, president of Giesche 
Spolka Akcyjna, of Katowice, Poland, 
has been elected Polish member of the 
International Coal Governing Board. 
The new board, initiated by England and 
Poland, meets in London. 


Cornelius F. Kelley, James MacNaugh- 
ton, and William Kelly were awarded 
honorary degrees of Doctor of Science 
at the annual Class Day exercises at the 
Michigan College of Mining and Tech- 
nology, at Houghton, on April 17. 


Charles W. Stafford, formerly super- 
intendent of the Cardiff mine of the 
Roane Iron Company, at Rockwood, 
Tenn., has been appointed assistant 
smelter superintendent for the Tennessee 
Copper company, at Copperhill, Tenn. 


H. Aoyama, professor of mining at 
the Imperial University at Tokio, Japan, 
recently visited the Michigan College 
of Mining and Technology: at Houghton, 
and the mines, mills, smelters, and 








reclamation plants in the Michigan cop- 
per district. 


W. A. RuKeyser, who recently returned 
from a trip to Russia, where he served 
as technical adviser to the state asbestos 
trust, delivered a lecture before the de- 
partment of geology of Princeton Uni- 
versity, on “The Consulting Engineer 
in the U.S.S.R.” 


Clyde E. Williams has been appointed 
assistant director of the Battelle Me- 
morial Institute, at Columbus, Ohio. 
Previous to this appointment he was 
chief metallurgist for the Columbia Steel 
Corporation, of San Francisco. For 
many years Mr. Williams was with the 
U. S. Bureau of Mines, and is best 
known for his work on sponge iron, 
electric-furnace cast iron, and _ refrac- 
tories. 


H. G. Washburn, formerly assistant 
general manager of Federal Mining & 
Smelting, has been appointed general 
manager, to succeed Frederick Burbidge, 
who resigned recently. Mr. Washburn, 
who assumes his new position on May 1, 
is a graduate of the Colorado School of 
Mines, class of 1904, and has had ex- 
perience at lead-zinc properties both in 
the southeast Missouri and Coeur 
d’Alene districts. 





OBITUARY 


Nicholas F. Brady, a director of Ana- 
conda Copper Mining and_ subsidiary 
companies, died recently in New York. 
He was 51 years of age. 


William H. Hall, retired mining engi- 
neer, died recently in New York. He 
was 73 years old, and is survived by 
his widow and two daughters. 


Patrick C. McFarland, mining engi- 
neer, of Haileybury, Ont., died in To- 
ronto on March 20. He had been active 
in the mining industry in northern On- 
tario since the Cobalt discovery, and was 
for some years connected with the 
Wright-Hargreaves property. 


G. S. Peyton died recently at Clipper 
Mills, Calif. He was at one time man- 
ager and part owner of the Mercur 
mine, at Mercur, Utah. When the 
cyanide process was introduced into the 
United States, Mr. Peyton, in conjunc- 
tion with H. W. Brown, applied leaching 
successfully to Mercur ores. 


Brainerd F. Phillipson, president of the 
Climax Molybdenum Company, died at 
his home in New York on April 7, after 
a brief illness. He was a pioneer in the 
development of the use of molybdenum. 
After graduating 
from Columbia 
University, class 
of 1913, he en- 
tered the employ 
fof American 
Metal. In 1918 
© he was chosen 
» to head the Cli- 
max Molybdenum 
Company at the 
| time of its for- 
® mation. He is 
survived by a 
widow and two 
children, a son 
and a daughter. 
Mr. Phillipson. 
who was. born 
in Chicago, was 
in his 40th year. 
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NEWS OF THE INDUSTRY 


Iron Ore Reported Found 
Near Kolari, Finland 


Reports from Finland indicate that im- 
portant deposits of iron ore have been dis- 
covered near Kolari, in the valley of the 
Tornio and Muonio rivers, 215 km. north 
of the Gulf of Bothnia. During the last 
two or three years a syndicate has been de- 
veloping the first of these discoveries, 
which is on both government and private 
land. To date work is said to have dis- 
closed 20,000,000 tons of high-grade, sul- 
phur-free iron ore in this deposit, which is 
known as the Juvakainen. In addition 
large quantities of 50 per cent ore that 
carries some sulphur have been indicated by 
exploration. This ore is all within 100 m. 
of the surface, and the deposit is expected 
to continue to greater depths. Several 
other deposits have been indicated. One of 
them, about 6 km. from the Juvakainen 
deposit, was indicated by geophysical pros- 
pecting. Development work has indicated 
that the grade is poor near the surface, 
but because of the strength of the geo- 
physical indications the owners hope to 
encounter better grades at depth. 

Transportation would be the greatest 
obstacle to development of these deposits, 
as the nearest railroad is about 160 km. 
distant. The presence of large - limestone 
deposits at Akasjoki, a few miles from 
Kolari, however, indicates that establish- 
ment of a local smelting industry would be 
practicable. 


Lease Ready Cash Property, Near 
Leadville, to Denver Men 


Development of the Ready Cash 
group of claims, near Leadville, Colo., 
will be resumed this spring by a syndi- 
cate of Denver mining men which has 
leased the property from A. S. Sharp. 
The Big Chicago tunnel, 2,200 ft. long, 
cut the gold-bearing Weston fault at a 
point 2,100 ft. from the portal and 575 
ft. below the surface of the property. 
The lessees plan to drive a raise through 
the blue limestone formation to the up- 
per limestone contact. Development 
below the tunnel will be undertaken as 
soon as pumping equipment has been in- 
stalled. Electric power is available, but 
a new compressor will be purchased. 
Ore is silver-gold-lead. Earl E. Wood, 
of Denver, is the head of the syndicate. 


a 
New Strike at Cripple Creek 


Working on a lease in the Solomon 
mine of United Gold Mines, in the 
Cripple Creek district of Colorado, 
Harry and Frank Hoag struck a high- 
grade orebody, 4 ft. wide at a depth of 
130 ft. About twelve carloads of the 
high- grade ore are said to be in sight. 
This is the second high-grade strike 
made in United Gold ground recently. 
Shipments from the Walker lease on the 
Shurtloff claim are said to be returning 
as high as $6,000 a carload. 
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Engineers Examining Properties of C. & A. 
and Phelps Dodge—Merger May Result 


HAT Calumet & Arizona Mining and 

Phelps Dodge, two of the largest cop- 
per producing companies in the United 
States, may merge was revealed at the 
annual meeting of the latter company, in 
New York City, on April 15. Walter 
Douglas, president of the company, who is 
retiring on May 1 to be succeeded by Louis 
Cates, now general manager of Utah Cop- 
per, stated that engineers of Phelps Dodge 
and C. & A. are at present making a joint 
examination of the two companies’ proper- 
ties with a view of ascertaining what, if 
any, mutual advantages would be derived 
by a “closer relationship between the prop- 
erties.’ No other properties are being 
considered in these negotiations. 

Because of the fact that the two com- 
panies own adjoining mines and metallurgi- 
cal works at Bisbee and Douglas, Ariz., 
rumors of a merger have been heard for 
many years, but the announcement at the 
Phelps Dodge meeting is the first indica- 
tion that such a step may be taken. At 
present, the two companies are allied with 
the Nichols Copper Company, which re- 
cently completed a new copper refinery at 
El Paso to treat blister ‘from Arizona. 
The metal production of both companies 
is sold through the Phelps Dodge sales 
agency. The principal mining properties 
of Phelps Dodge are at Bisbee, Morenci, 
and Tombstone, Ariz.; Tyrone and Dawson, 
N. M.; and Pilares, Sonora, Mexico. Calu- 
met & Arizona operates mines at Bisbee 
and Ajo, Ariz., and Valedon, N. M.; and 
has a controlling interest in Verde Central, 
at Jerome, Ariz.” 

Comparative production statistics for the 
two companies in 1929 follow: 


yt tS C. & A. 
Copper, Ib........218,360,613 127,139,117 
PO a ree me meena... esewen 
Manganese, lb. ..: 3,338,860 = cesses 
De Ee 38,249 54,672 
a Ae See eee 1,207,097 1,688,376 


Income of Phelps Dodge, after deprecia- 
tion and taxes, but before depletion, was 
$9,601,212, and income of Calumet & Ari- 
zona, on the same basis, was $7,733,603. 
Phelps Dodge at the end of the year had a 
surplus of $67,841,464 and Calumet & 
Arizona had a surplus of $62,955,736. As- 
sets of Phelps Dodge are put at $242,926,- 
038 and of Calumet & Arizona at $83,183,- 
782. The companies have varying methods 
of entering depreciation and depletion re- 
serves, which accounts for the apparently 
tremendous difference in the values of the 
properties. 

Ore reserves at the various mines, ac- 
cording to the most recent published esti- 
mates, are given in an accompanying table. 
The Morenci figures do not include the 
remaining reserves in the Humboldt ore- 
body, which has about five years of life 
ahead of it. 

Phelps Dodge at present produces about 
half of its total output from the Copper 
Queen mines, at Bisbee. Preparations are 
being made to equiv the Clay deposit, at 
Morenci, to produce 25,000 tons of ore daily. 
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Beginning in 1934, about 83,000 tons of 
copper annually will be produced from this 
orebody, making Morenci the company’s 
most important unit. At Copper Queen, 
although development in 1929 is said to have 
more than replaced the ere extracted, work 
has failed to date to find any new high- 
grade orebodies such as those encountered 
in C. & A. ground. Moctezuma, the com- 
pany’s third important producing unit, has 
an annual output of about 20,000 tons of 
copper. Ore reserves here have also been 
maintained since the last estimate was pub- 
lished. Both Copper Queen and Mocte- 
zuma ship concentrates and ores to Douglas 
for smelting, whereas Morenci concentrate 
is treated at Clifton. The Burro Mountain 
mine, at Tyrone, N. M., is being held as a 
reserve. 

New Cornelia is the more important of 
the two large Calumet & Arizona mines. 
Recent development has added considerably 
to reserves of both sulphide and carbonate 
ore. Nevertheless, carbonate reserves will 
probably be exhausted within the next year 
or two, and the 5,000-ton leaching plant 
will be abandoned. In anticipation of this 
move, concentrator capacity has been in- 
creased to 15,000 tons daily, giving a poten- 
tial copper output of 50,000 tons a year. 
At the company’s Bisbee mines, the work 
of developing the Campbell orebody has 
been under way since the last estimate of 
ore reserves was published in 1926. Because 
of the heavy cost of maintaining under- 
ground workings in good condition, the 
company never has more than four or five 
years’ supply of ore in sight. Large un- 
explored areas remain to be developed at 
Bisbee, however. The Campbell and Junc- 
tion shafts have been re-equipped within 
the last year, and an extensive program of 
smelter remodeling is just being completed 
at Douglas. All C. & A. ore and concen- 
trate is smelted there. Shipments from the 
company’s Eighty-Five mines at Valedon, 
N. M., are about 300 tons daily under 
normal conditions. 


Ore Reserves of Phelps Dodge and 
Calumet & Arizona 


Mine Tonnage Grade Year 
PIO ia. 5 oc .0 wet 245,000,000 1.1 1930 
New Cornelia..... 113,250,000 1.3 1929 
Copper Queen..... 20,675,000 1.9 1928 
Burro Mountain... 11,725,381 1.9 1928 
Moctezuma ....... 3,499,600 2.7 1928 
Gi A oceeeu ade 1,829,500 4.2 1926 


Sell Oceanic Quicksilver 


Consolidated Metals Corporation closed 
its option on the Oceanic quicksilver prop- 
erty. in San Luis Obispo County, Calif., 
and took possession April 1, 1930. The 
mine is equinred with modern ‘mining plant, 
80-ton rotary furnace, half-mile tramway, 
and camp buildings. For the last two 
months development was carried out by the 
new company and additional orebodies were 
found. 
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Treadwell Yukon Report Shows 
Progress at Company’s Mines 


ROGRESS at the properties of Tread- 

well Yukon, two of which are on an 
operating basis, is indicated in the com- 
pany’s annual report, which has just been 
released. Of most interest, perhaps, is the 
official statement on the Errington mine, 
near Sudbury, Ont., which is being de- 
veloped with a view to production of 2,000 
tons of zinc-lead-copper ore daily. Work 
done during the year on the 500 level of 
No. 2 shaft has yielded favorable results, 
according to F. W. Bradley, and, if ore 
developments on this level are confirmed at 
1,500 ft., sufficient tonnage will have been 
developed to supply a 2,000-ton plant for 
fifteen years from this small section of 
the mines A decision will probably be 
made in November, when exploration at 
1,500 ft. is expected to be well under way, 
as to construction of large metallurgical 
plants, including a selective flotation con- 
centrator, electrolytic zinc plant, and roast- 
ing smelting units for lead-copper 
conce e. 

At present, recoveries at the 250-ton 
pilot mill have been increased to 80 per 
cent of the zinc content, 70 per cent of the 
copper content, 60 per cent of the lead con- 
tent, and 50 per cent of the precious-metal 
content. Ore milled during the year aver- 
aged 4.49 per cent zinc, 0.98 per cent lead. 
1.04 per cent copper, 1.64 oz. of silver, and 
0.028 oz. of gold to the ton. At present, 
only the zinc content of zinc concentrates ; 
the copper, silver, and gold content of cop- 
per concentrate; and the lead, copper, 
silver, and gold content of lead concen- 
trate are paid for by the custom plants 
treating Errington concentrate. Local treat- 
ment will result in large savings to the 
company. 

The average assay of all orebodies de- 
veloped in the Errington mine to date is 
4.55 per cent zinc, 1 per cent lead, 1.05 per 
cent copper. 1.65 oz. of silver and 0.03 oz. 
of gold. With metal prices at 15c. per 
pound for copper, 53c. for both zinc and 
lead, and 40c. an ounce for silver, the assay 
value of the ore is $10.63 per ton. As- 
suming a recovery of 73 per cent of this 
gross, and a net return of $1 per ton for 
the sulphur content of the iron pyrite con- 
centrate that will be made, operating profit 
at this property is estimated at $2.20 per 
ton on an operating basis of 2,000 tons 
daily. 

In the No. 2 shaft area, development 
faces on the 500 level are in ore east of 
the shaft and in waste west of the shaft. 
From the western limits of the orebodies 
to the eastern faces is 1,640 ft. To date 
eight orebodies have been found, with a 
total length of 2,030 ft. and an average 
width of 36 ft. A large area of known 
veins remains to be explored on this level, 
but without taking any further possibili- 
ties into account, the stoping work for mill- 
ing ore has proved the occurrence of 7,300 
tons of ore per vertical foot. If this con- 
tinues to 1,500 ft., a total of 7,300,000 tons 
will then have been put in sight between 
the two levels. 

At the company’s Wernecke mines, in 
Yukon, which are now on a very profitable 
basis,. several additional properties have 
been secured. In the Sadie and Wernecke 
properties most of the known ore reserves 
have been exhausted, but in the Lucky 
Queen and Elsa groups fairly large ton- 
nages of high-grade reserves are in sight 
that assure a continuation of feed for the 
mill. Total ore reserves at the end of 1929 
were estimated at 146,600 tons, most of 
which was in the Lucky Queen and Elsa. 
Average grade is about 7 per cent lead 
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and 100 oz. of silver to the ton. Mill 
capacity is about 130 tons of ore daily. 
Some shipping ore is also mined. 

Ore reserves at the company’s Tybo mine, 
in Nevada, were estimated at 230,000 tons 
at the end of 1929. Average grade is 6 
per cent lead, 5 per cent zinc, 10 oz. of 
silver, and 0.2 oz. of gold to the ton. De- 
velopment work on the 710 level, the low- 
est operating level in the mine, has shown 
about 1,050 ft. of ore. A crosscut is now 
being driven to the vein on the 860 level. 
Milling operations have been satisfactory, 
the capacity of the plant being actually 350 
tons daily, although it had been expected 
to handle only 250 tons. Lead concentrate 





has averaged @Y per cent lead and only 
3 per cent zinc. Zinc concentrate has 
averaged. 46.5 per cent zinc and 3.8 per 
cent lead. 

Treadwell Yukon has, in addition, sey- 
eral options on properties in Nevada, 
Idaho, California, and British Columbia. 
The Taku properties, in the latter province, 
have shown an average assay of 4.62 per 
cent zinc, 1.1 per. cent lead, 2.09 oz. of 
silver, and $2.70 in gold to the ton to date, 
However, the results obtained so far by 
diamond drilling, drifting, and crosscutting 
must await interpretation until more infor- 
mation is available as to the habits of ore 
occurrence. 


Additional Treatment Facilities Needed 
by Con. Coppermines, Smith Says 


President Points Out Mines at Ely Are in a Position to Supply 
Increased Ore Tonnage—Adjoining Nevada Con. Mill 
Has Been Brought Up to 18,000-Ton Capacity 


NCREASED copper production from 

the Ely district of Nevada as soon as 
the market conditions warrant and addi- 
tional treatment facilities have been pro- 
vided at Consolidated Coppermines is 
foreshadowed in the annual reports of 
the two leading companies operating in 
the district. Production for the first 
three months of 1930 from Coppermines 
has amounted to about 9,900,000 Ib. of 
copper, or an annual rate of 39,000,000 
lb., as compared with 22,731,703 lb. pro- 
duced in 1929. This production is largely 
from the 3,000 tons of ore daily treated 
at the Nevada Consolidated plant under 
contract. Further expansion in Copper- 
mines production will depend on the pro- 
vision of additional treatment facilities, 
according to H. D. Smith, president of 
the company, as mine capacity would 
permit of handling as much as 9,000 
tons of ore daily. Mill capacity at Ne- 
vada Consolidated has been brought up 
to 18,000 tons of ore daily, of which 15,- 
000 tons would normally be provided 
from the company’s own mines. The 
present condition of the copper market, 
however, has resulted in drastically de- 
creased output. 

Since the middle of February, the 
Emma Nevada mine has supplied all the 
concentrating ores mined by Consoli- 
dated Coppermines, although production 
from this mine was started only in July, 
1929, after completion of shaft sinking 
and equipment. Tonnage from _ the 
Emma Nevada can be doubled on short 
notice, and in a few months such in- 
creased tonnage can be increased 50 per 
cent or more. In addition, the Morris 
mine, the principal producer in 1929, 
now closed, can be put into production. 
Direct-smelting ore is being shipped 
from the Alpha and Old Glory mines. 
Developments in the Alpha mine, which 
has been completely retimbered to 1,000 
ft., have been very satisfactory. New 
orebodies hava been opened on the 1,000 
level, materially extending the known 
area favorable to ore _ deposition. 
Preparations are now being made to 
open the 1,400 and lower levels. Before 
sinking the shaft below 1,800 ft., its 
present bottom, diamond drilling will be 
undertaken. 

Present reserves of porphyry ore are 
estimated by J. B. Haffner, general 


manager, at more than 30,000,000 tons of 
an average grade of 1.1 per cent copper. 
Orebodies opened up within recent 
months have contained 11,000,000 tons 
of 1.3 per cent copper. Drilling is being 
continued and further additions to exist- 
ing reserves can be confidently expected. 

At Nevada Consolidated’s properties, 
in the district, no important develop- 
ment work has been done recently. The 
Monitor shaft was put down 630 ft. dur- 
ing 1929 to a point 70 ft. below B level 
and connections with the Wedge shaft 
workings have been made on both A and 
B levels. Concentrator capacity has 
been increased by installing two 7-ft. 
Symons cone crushers and some addi- 
tional classifiers in the fine-grinding de- 
partment. Power consumption has been 
decreased to 9.06 kw.-hr. per ‘ton of ore 

‘led, despite’ fier grinding. A -néw 
7,500-kw. turbo-generator was installed 
at the McGill power plant last year. The 
completion of the new steel pipe line to 
the Duck Creek reservoir has insured a 
sufficient amount of water for operation 
at mill capacity. 


Sink Cliff Shaft Next Month 


At Calumet & Hecla’s_ exploration 
project in Keweenaw County, Mich. 
deepening of Cliff No. 4 shaft will be 
started in May. The shaft will be put 
down 1,000 ft. to the 2,600 level. Dia- 
mond drilling and crosscutting in search 
for a primary lode deposit with which 
the Cliff and Phoenix copper orebodies 
are supposed to be related will be done 
at that depth. Shaft sinking will take 
the greater part of a year and, in the 
meanwhile, crosscutting south on the 
1,600 level will be continued. 


Ss 
Manganese Duty Approved 


The conference committee on the 
tariff bill, now before the U. S. Con- 
gress, passed the duty of lc. per pound 
on the manganese content of all ores 
containing more than 10 per cent 
manganese that had been adopted in the 
Senate. The bill, as passed in the House 
of Representatives, did not provide for 
any duty on manganese. 


A McGraw-Hill Publication: Engineering and Mining Journal — Vol.129, No.8 


an Sa a a a ee eT). ) 





American Zinc Institute Sponsors Research 
at Annual Meeting Held in St. Louis 


Broadening of Market for Products of the Industry Is Vital— 
Officers Re-elected and J. O. Elton, of Salt Lake, 


Joins Board of Directors 


ESEARCH, to the end that the mar- 

ket for zinc may be broadened, was 
the keynote of the twelfth annual meeting 
of the American Zinc Institute, held in St. 
Louis, April 14, 15, and 16, with more 
than a hundred members and_ guests 
present. The necessity for such technical 
endeavor was stressed by the numerous 
speakers, and, before the meeting was con- 
cluded, the following resolution, marking 
the initial step in the attempt of the insti- 
tute to effect a betterment of the current 
unsatisfactory situation in the zinc in- 
dustry, was unanimously adopted by the 
newly elected board of directors: “Re- 
solved, That the board of directors recom- 
mend to the executive committee that it 
prepare at the earliest possible date a re- 
port suggesting lines of research which 
should be undertaken by the institute and 
that for this purpose the executive com- 
mittee be and it is hereby empowered to 
employ such temporary technical assistance 
as it considers necessary.” 

The annual election of officers of the 
institute resulted in the re-election of the 
following: R. . Roosevelt, president; 
A. P. Cobb and John A. Robinson, vice- 
presidents; Howard I. Young, treasurer; 
and Julian D. Conover, secretary. J. O. 
Elton, who was elected to the board of 
directors to represent the West, was also 
elected a vice-president. Directors elected 
were: C. F. Dike, Stanly A. Easton, J. W. 
Hegeler, J. A. McCarthy, W. A. Ogg, 
J. G. Starr, H. S. Wardner, H. I. Young, 
and J. O. Elton. 

The sessions of the meeting were opened 
the morning of April 14..hy an address of 
welcome presented in person by the Hf)\; 
orable Victor J. Miller, Mayor of St. 
Louis, with R. M. Roosevelt, president of 
the institute, presiding. In the afternoon, 
Dr. Hugh P. Baker, manager, trade asso- 
ciation department, U. S. Chamber of 
Commerce, discussed “What the Institute 
Should Mean to Its Members.” After re- 
viewing the legal limitations surrounding 
institute and trade association activities, 
Dr. Baker asserted that, by adopting suit- 
able methods of procedure, such  or- 
ganizations can function effectively against 
overproduction, price cutting, and business 
exchange or the movement of buying ac- 
counts within an industry. Codes of 
ethics, he said, have been adopted to ad- 
vantage by more than 300 trade associa- 
tions of the country, and standardization 
and simplification in office and plant have 
resulted in much economy in various in- 
dustries. Trade promotional campaigns, 
whereby-an institute or a trade association 
can best serve its membership, should, ac- 
cording to Dr. Baker, comprise three 
major fields of action—namely, research, 
advertising, and servicing of product. The 
afternoon session closed with the reading 
of reports of committees. A smoker was 
held in the evening. 

“Zine in Die-casting,’ by Robert M. 
Curts, technical service division, New 
Jersey Zinc Company, which was the first of 
four papers presented in the course of the 
morning sessions on April 15. received 
much favorable comment. principally be- 
cause it illustrated remarkably well what 


can be accomplished by research in the in- 
dustry. Mr. Curts first discussed the 
various casting methods and the different 
zinc alloys used in die-casting. Pressure 
casting methods, he said, have almost en- 
tirely replaced former gravity methods. 
The alloys commonly used in die-casting 
are (1) “Old tin” alloy, composed of 6 
per cent tin, 2 to 3 per cent copper, 0.5 per 
cent aluminum, and zinc; and (2) “4-3” 
alloy, containing 4 per cent aluminum, 3 
per cent copper, and zinc. At times, the 
latter alloy is used with a 5 per cent 
aluminum content, and magnesium may be 
added to the extent of 0.5 per cent to in- 
crease the durability of castings. Zinc die- 
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castings have an initial tensile strength of 
45,000 to 50,000 Ib. per square inch and an 
impact strength of 100 ft. lb. per square 
inch;. they are machined readily; plating 
and various finishes can be easily and sat- 
isfactorily applied to them; and inserts of 
other materials, such as brass, bronze, 
steel, and porcelain, can be placed in them 
at the time of casting, the shrinking of 
the casting in cooling holding such inserts 
securely in the finished product. The cast- 
ings can be soldered, but with difficulty, 
and such practice is not advisable until 
improved methods are developed. About 
70 per cent of the zinc die-castings made 
at present are used in the automobile in- 
dustry, chiefly in the form of carburetors, 
door and other hardware, radiator caps, 
foot plates, and stripping for running 
boards. The second largest consumer is 
the radio industry, the loud speaker hous- 
ing and the chassis of the radio set being 
the principal parts cast in zinc. Numerous 
other devices containing zinc die-castings 
in their construction include sewing ma- 
chines, lighting fixtures, washing machines, 
electric refrigerators, weighing machines, 
cash registers, sun lamps, locks, alarm 
clocks, door closers, plumbing hardware, 
furniture, and household hardware. 

In conclusion, Mr. Curts pointed out that 
the surface has scarcely been scratched 
in the development of the market for zinc 
die-castings. The current tendency toward 
the use of white metals in building con- 
struction and in the home should aid in 
expanding the market, as will the inevitable 
improvements that will be made in alloys, 
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manufacturing methods, and in the design 
of numerous products capable of being 
die-cast in zinc. 

Dr. H. W. Gillett, director, Battelle 
Memorial Institute, then spoke on “Value 
of Research in Non-Ferrous Metals.” He 
outlined the technical research programs 
conducted by various companies produc- 
ing and consuming non-ferrous metals, and 
said that by experience such companies 
have found that it pays, inasmuch as it 
insures profits in the future. 

George A. Charls, president, National 
Association of Flat Rolled Steel Manu- 
facturers, presented a paper on “Zinc in 
Galvanizing,” and a paper on “Zinc in 
Brass,” by William A. Willis, manager, 
Copper and Brass Research Association, 
was read by J. D. Conover, secretary of 
the institute. The annual dinner was held 
in the evening, a humorous talk being 
given by Con McCole. 

The meeting was concluded the morning 
of April 16, with a series of papers out- 
lining the zinc-mining developments in the 
various producing districts. The paper on 
developments in the State of New York 
by C. M. Chapin, Jr., assistant to the presi- 
dent, St. Joseph Lead Company, was read 
by Mr. Conover; Howard I. Young, vice- 
president, American Zinc, Lead & Smelting 
Company, discussed developments in Ten- 
nessee and Virginia; W. N. Smith, general 
manager, Vinegar Hill Zinc Company, out- 
lined those in Wisconsin and _ IIlinois; 
M. D. Harbaugh, secretary, Tri-State Zinc 
& Lead Ore Producers’ Association, spoke 
for the Tri-State district; Arizona was 
covered by Oliver C. Ralston, director of 
research, United Verde Copper Company ; 
a paper on developments in the Rocky 
Mountain Region by J. O. Elton, manager, 
International Smelting Company, was read 
by P. B. Butler; and a cable. teviewing 
the European zinc situation, which was 
received from St. Paul de Sincay, 
administrateur - directeur - general, Société 
des Mines et Founderies de Zinc de la 
Vieille Montagne, was read by Mr. Conover. 

Recent developments in the metallurgical 
practice of the Tri-State district were 
described as follows by Mr. Harbaugh: 
“In the milling of ore, changes are ob- 
servable. One new development is hand 
picking the coarse ore as it comes from the 
crusher screen. Only one plant is equipped 
with picking belts, and insufficient data 
perhaps are as yet available to permit a 
full statement of the merits of the prac- 
tice, but the company using it is well 
pleased with the results. This company is 
effecting the elimination of about 40 per 
cent of the rock hoisted before the feed 
reaches the mill. Although this practice is 
probably likely to be restricted to certain 
types of ores in which the sulphides are 
not too much disseminated through ‘the 
rock, its further development will be 
watched with much interest. 

“There is a general movement for a 
better classification of mill feed, so that 
each portion may be better treated by the 
proper method. 

“One company has conducted very ex- 
tensive experiments in one of its mills, 
with a Rheolaveur washing plant to re- 
place the jigs. As yet the results are not 
conclusive, but the work is being watched 
with interest in the district and the spirit 
of the company in carrying on such prac- 
tical research work is highly commendable. 
The Bendelari diaphragm jig is a develop- 
ment which is very promising. Jigs of 
this new type are installed in two large 
tailing mills, and in two other mills, and 
are satisfactorily adapted to different pur- 
poses in each plant. They operate at sev- 
eral times the speed of plunger jigs, and 
are said to have several important ad- 
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vantages, in addition to low power and a -co-operative movement with a program 


small water consumption. Also, they oc” 


cupy little floor space and are readily 
portable. 

“One marked tendency among some of 
the companies is toward the complete 
elimination of concentrating tables in their 
mills, leaving all the separation to the jigs 
and flotation plant. The economy of this 
practice, however, appears to depend upon 
the type of ore handled, it being especially 
adaptable to that which is chatty. 

“Practically all mills in the district are 
equipped with flotation plants and with 
filters. Ball mills are increasing some- 
what in use, about 20 per cent of the mills 
now being so equipped. The necessity for 
ball mills depends on the type of ore, some 
of it breaking freely enough in rolls not 
to require ball milling. 

“Mechanical conveyors are installed in 
a few plants to eliminate shovelers in 
handling concentrates from the mill into 
the bins, and this practice is likely’ to 
increase. 

“The metallurgists of the district have 
just recently initiated with reak enthusiasm 


of weekly meetings at the offices of the 
Tri-State Zinc and Lead Ore Producers’ 
Association, for the purpose of exchang- 
ing information and ideas on their milling 
practices and problems. This movement, 
though started by the men themselves, is 
heartily sponsored by most of the op- 
erators. I feel that it has promise of being 
one of the most important steps taken in 
the district in some time. There are over 
200 mills in the district, although the num- 
ber that have operated since 1927, is only 
141, about a year ago. Only about 75 are 
now operating, over 20 of which are re- 
treating tailings. Every mill has some 
practices peculiar to itself, and practical 
experimental or research work of one sort 
or another is generally going on at most of 
them. The opportunity to exchange data 
on these numerous operations and to com- 
pare costs and efficiencies is certain to yield 
valuable results in achieving greater effi- 
ciency and economy in ore concentration.” 

A«motion picture entitled “Zinc Oxide,” 
was shown by Samuel Riker, Jr., New 
Jersey Zinc Company. 





A Fairbanks Exploration dredge near Goldstream, Alaska 


Mining Corporation Prepares to 


Operate on Reduced Scale 


Changes in methods and certain cur- 
tailments for the purpose of reducing 
costs have become necessary at the 
properties of Mining Corporation of 
Canada at Cobalt, Ont., as a result of 
the recent drastic cut in the price of 
silver combined with lowered grade of 
ore reserves. These changes will be put 
into effect at an early date, as it is the 
intention of the Corporation to continue 
work until all the ore is extracted. Work 
at the lower levels of the mine will be 
discontinued and pumping costs re- 
duced. The number of machines under- 
ground will be reduced to twelve, and 
further exploration work discontinued; 
otherwise operations will not be 
changed. 

The Cobalt Reduction plant will be 
shut down and all ore will be hand- 
picked and the fines treated on jigs and 
tables. The high cost of electric power, 
necessary for crushing and grinding, is 
one of the deciding factors in shutting 
down the mill. South Lorraine opera- 
tions, at present on a profitable basis, 
will be continued. The Cobalt Reduc- 
tion mill has a capacity of 300 tons per 
day, with a 140-ton high-grade cyanide 
section, and is owned by the Cobalt Re- 
duction Company, Ltd., a subsidiary of 
Mining Corporation of Canada. 
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Hunger Strike by Miners at 
Cinco Minas Property 


Workers formerly employed in the 
Cinco Minas property, in Jalisco, Mex- 
ico, have entered the mine with their 
families and refuse to leave until either 
theirs jobs are guaranteed them or they 
are promised indemnities, according to 
dispatches from Mexico City, dated 
April 19. This property was definitely 
closed on March 15, on authorization of 
Mexican federal officials. Inspectors 
had reported complete exhaustion of the 
ore reserves after production of silver 
and gold for the last twenty years. 
About 500 men were employed at the 
property, and all of them are said to have 
joined in the hunger strike. 


Close Phelps Dodge Lead Plant 


Phelps Dodge has temporarily closed the 
lead section of its smelter at Douglas, 
Ariz., according to J. P. Hodgson, manager 
of the company’s Copper Queen branch. 
The condition of the lead market is given 
as the reason for stopping lead production 
at the plant at this time. Workers in the 
lead section will be taken care of in other 
departments of the Douglas smelter. In 
1929 the plant produced 12,957,547 lb. of 
lead and 2,238,188 oz. of silver. 


New York Engineers For..: 
Local Mining Club 


New York mining engineers have organ- 
ized to form a new Mining Club, with 
membership restricted to 250. The club 
headquarters will be at 18 Beaver St., New 
York, over Fusco’s restaurant. This was 
the home of the old Bowling Green Club 
about 25 years ago. Of the membership, 
150 will be resident members with ad- 
dresses in Manhattan, 50 will be suburban 
members, living within 25 miles of New 
York, and 50 will be non-resident members, 
Arthur L. Walker is president of the club. 
Other officers include Raymond Brooks and 
Allen H. Rogers, vice-presidents; Paul 
H. Mayer, secretary; R. M. Atwater, Jr., 
treasurer; and J. Volney Lewis, W. D. B. 
Motter, Jr.. W. Rowland Cox, Arthur 
Notman, H. J. Wasson, Donald M. Liddell, 
Amor F. Keene, and R. M. Roosevelt, 
governors. 

The Mining Club is an outgrowth of 
the monthly Miners’ Luncheons, organ- 
ized under the leadership of Raymond 
Brooks about six months ago. This 


group, about 70 in number, met once: 


a month for luncheon and _ informal 
discussion of affairs of. interest to the 
membership. The meetings were so suc- 
cessful that at the February luncheon the 
members voted in favor of forming a 
permanent club, with the luncheon mem- 
bers as a nucleus. A formation com- 
mittee was appointed under the chairman- 
ship of Arthur L. Walker. The club has 
now been incorporated, the meeting room 
has been leased, and a contract let for 
furnishing. The monthly luncheons and 
discussions will remain a feature of the 
club, but, in addition, a permanent meet- 
ing place for resident mining men and 
their friends from out of town has been 
made available. 

On April 2, a meeting was held at the 
A.I.M.E. headquarters in New York 
City, and the organization of the club 
was completed. The board of governors 
has been elected by the members and the 
governors, in turn, elected the officers, 
who are included on the board. Up to 
April 18, a total of 130 resident members 
had joined. 


New Teck-Hughes Shaft to 
Reach Objective in May 


Connection of the Teck-Hughes 
central shaft, at Kirkland Lake, Ont. 
with the new south shaft on the No. 25 
level of the mine is expected to be com- 
pleted by the end of May. A crosscut 
has been driven a considerable distance 
from the central shaft, and it is expected 
to reach the location of the new shaft 
at about the same time as that working 
is holed through. The No. 25 level is at 
a depth of 2,980 ft. Work of sinking 
will have taken about twenty months, 
or an average of about 150 ft. a month. 
The two shafts will also be connected 
on the No. 30 level. From ‘that depth, 
winzes will be put down, possibly to an 
eventual depth of 7,000 ft. : ; 

Production from the propertv is still 
about 950 tons of ore daily. Because of 
the large amount of development. work 
that has been under way and the limited 
hoisting capacity of the central shaft, no 
expansion of output would be possible, 
even if desired, until after completion of 
the new shaft. A 300-ton addition to 
the mill may be made this summer. 
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International Safety Contests to 
Be Held in Louisville 


The ninth International First-Aid and 
Mine Rescue Contest, sponsored by the 
Joseph A. Holmes Safety Association and 
the U. S. Bureau of Mines, will be held 
at Louisville, Ky., Sept. 16, 17, and 18, 
1930. The dates and place for the hold- 
ing of this annual outstanding mine 
safety event have been approved by Scott 
Turner, Director of the Bureau and 
president of the safety association, fol- 
lowing an invitation given by the Gover- 
nor of Kentucky, the Mayor of Louisville, 
and the Louisville Convention and Pub- 
licity League. The contest is held under 
the auspices of the safety association and 
the. Bureau, with the co-operation of the 
National Safety Council, the American 
Red Cross, and various mine operators’ 
associations and miners’ organizations. 
Expert first-aid and mine rescue teams 
from important mining districts compete 
at these events for prizes and trophies 
donated by different. mining or safety or- 
ganizations. Each first-aid team is re- 
quired to perform certain definite problems 
in first-aid practice, calling for the treat- 
ment of injuries and proper handling of 
the patient. The mine rescue teams, pro- 
vided with oxygen breathing apparatus and 
other necessary equipment used by rescue 
crews in coal and metal mines, work out 
practical problems such as are likely to 
be encountered in underground rescue and 
fire-fighting operations. 

Employees of coal and metal mines, 
quarries, and metallurgical plants, and 
workers in the oil and gas industries are 
eligible to participate in the contest. More 
than 400,000 workers in the different 
mineral industries have been trained in 
first-aid or mine rescue methods by the 
Bureau, about 82,000 having been so 
trained last year. 


Telephone Service Available 
Now to South America 


Eight-hour daily telephone service be- 
tween the United States and Argentina, 
Chile, and Uruguay was made available 
April 3. There are two short-wave radio 
channels—one northward, one southward— 
operated on three different pairs of wave- 
lengths, each pair for a different time of day. 

The antennas consist of wire networks 
suspended between seven 180-ft. towers. 
Impulses from the vertical segments neu- 
tralize each other in the plane of the “cur- 


Antelope townsite. 


tain,” but reinforce each other in a plane 
perpendicular thereto. The efficiency is 
further increased by a reflecting “curtain.” 

The transmitting set has an unmodu- 
lated power of 15 kw., and a peak power 
of 60 kw., maintained, at the desired fre- 
quency by quartz-crystal controllers. In 
the output stage are six 10-kw. water- 
cooled vacuum tubes. 

For receiving messages screen-grid tubes 
equipped for automatic amplification con- 
trol are used. The antennas consist of a 
vertical plane of brass pipes arranged in a 
crenellated or “Wall of Troy” formation. 


Students Join Engineers at 
Salt Lake Meeting 


Members and student associates of the 
Utah section of A.I.M.E. held a joint 
meeting on April 10 at the Newhouse 
Hotel, Salt Lake City, Utah. Je. 
Norden presided for the Utah section, 
and R. E. Wimber for the student as- 
sociates. Following a dinner, the sub- 
ject “Making the Mining Industry More 
Attractive to the Graduate” was discussed 
by Hilary W. St. Clair for the student 
section, and by S. M. Soupcoff, mining 
engineer, for the members of the Utah 
section. Thereafter Glen D. Larsen read 
a paper on “The Need of a State Geolog- 
ical Survey in Utah,” and Kenneth Phillips 
discussed “The Need of a State Survey of 
All Non-Metallic Resources.” 


Buena Tiera Increasing Output 


By May, when the supply of power 
for mining operations in Chihuahua, 
Mexico, is expected to return to normal, 
shipments from the property of Buena 
Tiera, in the Santa Eulalia district, will 
be stepped up to 5,000 tons of sulphide 
and 1,000 tons of carbonate ore monthly. 
Potosi Mining, subsidiary of Howe 
Sound, is operating the mine on a 
royalty basis, the minimum royalty on 
sulphide ore being $1 a ton. Develop- 
ment work in the deeper levels has dis- 
closed considerable quantities of sul- 
phide ore, thus permitting the increase 
in output. Because of lack of available 
power, shipments in 1929 were only 
1,294 metric tons of sulphide ore and 
7,958 tons of carbonate ore. Average 
grade was 10.35 per cent lead and 487 
grams of silver to the ton. ° 
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At the left is shown an area that is normally a swamp, near the Roan 

Note the stumps and brushwood, indicating clearing of the 

bush. Anti-malaria drains near No.1 shaft are shown on the right. The main 
power plant can be seen in the left background. 


Prepare Rhodesian Mine Areas 
to Combat Tropical Diseases 


A study of sanitary conditions in the 
areas of Northern Rhodesia now under 
development for copper deposits has been 
made by the Ross Institute of Tropical 
Diseases, employed by Roan Antelope and 
Rhodesian Selection Trust for the purpose. 
An expedition was sent to Africa to dis- 
cover any existing conditions that might be 
conducive to malaria or typhoid and enteric 
fever. As the accompanying illustrations 
show, swamps and other possible breeding 
places for mosquitoes are being cleaned out 
and all other conceivable safeguards are 
being taken to insure sanitation. Already 
a large number of workers is employed in 
development work, and a prospective force 
of at least 50,000 mine employees is en- 
visaged. 

a 


Ore Cut 500 Ft. South of 
Known Flin Flon Limits 


Recent diamond drilling near No. 3 shaft 
at the Flin Flon property of Hudson Bay 
Mining & Smelting, in northern Manitoba, 
has cut copper-zinc ore about 500 ft. south 
of the last previously known ore, indicat- 
ing a further extension of the orebody in 
that direction. No. 3 shaft is now being 
deepened to permit lateral exploration of 
this ground, according to R. H. Channing, 
Jr., who is in charge of the company’s 
operations. This is the only work of an 
exploratory character undertaken during 
the year. Freviously, drilling had proved 
18,000,000 tons of ore in the Flin Flon 
orebody, over a length of about half a mile. 

Construction of the metallurgical works 
at Flin Flon is keeping up to the schedule, 
and treatment of ore will probably start 
before the end of the year. Power from 
the new 44,500-hp. plant at Island Falls 
will be delivered at the mine by July. 


Oglebay, Norton to Supervise 
Russian Iron Mining 


A two-year contract with the Russian 
government has been signed by Oglebay, 
Norton & Company, iron-mining com- 
pany of Cleveland, Ohio, to supervise all 
Soviet iron-mining activities. Arthur G. 
McKee Company, also of Cleveland, has 
already signed contracts for supervising 
pig-iron production. 
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- Cates Protests Against Raises 
in Utah Copper’s Taxes 


ONTINUED increase in the state tax 

payments that must be made by Utah 
Copper, largest copper producer in the 
United States, has evoked a strong protest 
in the company’s annual report from L. S. 
Cates, vice-president and general manager 
of the mine at Bingham Canyon, Utah. 
According to Mr. Cates, the company’s 
assessed valuation for 1930 is about $92,- 
659,000, equivalent to the 1929 valuation of 
eighteen of Utah’s twenty-nine counties, or 
about one-eighth of the total assessed value 
in the state. The increases in tax burdens, 
coupled with efforts toward further exac- 
tions, he avers, afford ample justification 


’ for grave concern about the growing diffi- 


culty of holding operating costs within the 
bounds of those achieved in the past. 

Maintenance of operating costs at their 
present low levels will be necessary in the 
future to permit “long-enduring commer- 
cialization of huge tonnages of very low- 
grade ores” which the company possesses, 
Mr. Cates declares. The chief limiting fac- 
tor in treating this material is obviously the 
per-ton cost of extraction and recovery of 
the copper content. Within recent years 
Utah Copper has spent large sums 0f money 
in improvements to counteract the effect on 
costs of the rapidly rising tide of taxes, Mr. 
Cates points out, thus averting a more 
rapid exhaustion of higher-grade reserves 
which would deprive a substantial percent- 
age of the citizens of Utah of long- 
continued and profitable employment. 

During 1929, 5,075 ft. of churn drilling in 
the northern and western sections of the 
property developed 15,000,000 tons of posi- 
tive additional ore, with an average grade 
of 1.12 per cent copper. Probable ore in- 
dicated is about 20,000,000 tons of an 
average grade of 1 per cent. Total ore 
reserves at the end of the year amounted 
to 640,000,000 tons, averaging 1.07 per cent 
copper, compared with 625,000,000 tons, 
averaging 1.066 per cent copper, at the end 
of 1928. Drilling operations will continue 
for several years, with every assurance 
that additional ore will be developed. 

In 1929, a total of 17,724,100 tons of ore 
was mined and milled. Average content of 
ore mined was .19.89 Ib. of copper per ton, 
of which 17.04 Ib. were recovered in con- 
centrate. Costs for mining, transporting, 
and milling ore were 86.75c. per ton. The 
average grade of concentrate shipped was 
32.06 per cent copper, the highest in the 
history of the company. 

The company has purchased a supply of 
water from Utah Metal & Tunnel for 
$275,000 to use for the locomotives and 
other machinery, but not for culinary pur- 
poses. No additions to the distributing 
system are contemplated. 


Los Angeles Ends Placer Suit 


Los Angeles County formally withdrew 
its condemnation suit against various placer 
mining claims on the site of the abandoned 
flood-control dam in San Gabriel Canyon, 
California, on April 3, 1930. The county 
contended that local difficulties would pre- 
vent -profitable operation of the placer 
claims. M. W. Downs, president of the 
San Gabriel Development Association, was 
defendant. 

He claimed that sufficient gold was pres- 
ent to warrant working of the claims de- 
spite threatened injunctions of valley water 
users. 
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New mill of Jacobs Engineering, near Alta, Utah 


Chance and Geology Discussed 
as Aids to Ore Discovery 


HE relative importance of chance and 
knowledge of geology in discovering 
new orebodies was the subject of chief in- 
terest at the meeting of the San Francisco 
section of the A.I.M.E. on April 8. Ira 
B. Joralemon, speaking on “The Unex- 
pected in the Discovery of Orebodies,” 
stated that not all orebodies are discovered 
by geological acumen. Within the last five 
years, discoveries of new copper orebodies 
have doubled the world’s visible supply of 
the metal, he declared, pointing to the new 
high-grade Frood orebody of International 
Nickel; the six or seven large deposits 
proved in Northern Rhodesia; the Colorada 
orebody of Greene Cananea, in Mexico; 
Calumet & Arizona’s new Campbell ore- 
body; Noranda’s “H” orebody; and the 
rich orebody in the southern Rio Tinto 
district, Spain. Chance played a large part 
in these discoveries, he declared, and 
probably will continue to do so when fur- 
ther additions to resources are made 
possible. He concluded by remarking, 
“The geologist can say that an orebody 
should be in a favorable environment, but 
he cannot say that an orebody is there.” 
Prof. Andrew C. Lawson, speaking on 
“The Definite or Expected Orebody,” 
dissented somewhat from the previous 
speaker’s conclusions. He declared that 
geology establishes rules based upon in- 
vestigation of known ore occurrences and 
then applies them. He instanced the case 
of secondary enrichment and spoke about 
depleted outcrops and gossans as leading 
to the expectations of orebodies below. 
The element of chance is not so great, he 
said, pointing out that exploration at 
Cananea was conducted under a _ gossan. 
Some “geological rules” are even known 
by miners, he stated, and are a help to 
them in finding an expected orebody. In 
a quizzical way the older geologist under- 
mined, by numerous examples, the conten- 
tions of the younger geologist, but he did 
not fail to bring out the idea that some- 
times a well-developed geological rule fails 
to hold and that exceptions are to be there- 
fore expected. He closed his interesting 
reply by stating that the geologist can do 
something and does do something in the 
search for orebodies. 
Augustus Locke opened the general dis- 
cussion by stating that all will concede the 
major thesis that geology illuminates the 


tance is likely to increase in the future. 
Energetic. exploration in American mining 
districts is maintaining an adequate ore 
supply. In a way he chided the industry 
for not building up its geological back- 
ground more seriously and for not taking 
advantage of present knowledge. He also 
called attention to the need for more de- 
tailed studies of geological conditions in 
known mining areas. Concluding, he stated 
that the commercial urge is beginning to 
act toward a systematic recognition of 
geology and the achievements of Butler 
and Billingsley are to be taken as prophetic 
examples of the future. 

Alfred W. Stickney, Professor Lawson, 
and others joined in the discussion. F. W. 
Bradley cited Treadwell Yukon’s work at 
Sudbury in opening up a new ore district. 
The surface covering is 100 ft. or more 
in depth, but some of the deeper forma- 
tions outcrop and show a gossan that con- 
tains zinc, lead, and some copper. Several 
shafts have been sunk, and at 300 ft. the 
company has ore that contains copper and 
zinc. At 500 ft. there is an increasing ratio 
of copper and some nickel. As a reason- 
able expectation of finding a greater en- 
richment, the company is continuing to 
1,500 ft. “I hope that all these things we 
have been talking about tonight will realize 
our expectations upon this level,’ Mr. 
Bradley concluded. 


Uphold Tonopah Ex. Verdict 


The U. S. Circuit Court of Appeals at 
San Francisco affirmed on April 7, 1930, the 
order of the Nevada Federal District Court 
permitting foreclosure and. sale of the 
Tonopah Extension Mining property at 
Tonopah, Nev. Receivership action was 
brought by the Guaranty Trust Company 
on behalf of the bondholders. 


ca 
Ship From North Lily Strike 


Development of the gold fissure found 
some weeks ago on the 700 level at Inter- 
national Smelting’s North Lily mine, in 
the Tintic district, Utah, is progressing 
rapidly. The ore has been opened up on 
several levels below the 700. It is of higher 
grade on the lower levels. As a substan- 
tial part of the mined ore is gold bearing, 
preparations are now under way to steadily 


search: for orebodies and that its impor- increase the mine’s total output. 
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Ontario Refining Plant Will 
Be Started on July 1 


Electrolytic refining of blister from 
the smelters of International Nickel in 
the new refinery being built at Copper 
Cliff, Ont., by Ontario Refining will 
start on July 1. The anode casting fur- 
nace will -be started in June, so as to 
have a supply of anodes ready. As the 
majority of the refinery force will con- 
sist of inexperienced men, about three 
months will be required to bring the 
plant up to its rated capacity of 10,000 
tons of copper per month. By Septem- 
ber, however, officials hope to have 
operations on this basis. 

With 1,660 men engaged on construc- 
tion, the work of completing the build- 
ings and installation of machinery is 
going ahead rapidly, and the entire con- 
tract will be completed on schedule. At 
present the power house installation, 
electrical circuits, steam lines, solution 
feed lines, and return lines, besides the 
erection of the precious metal refinery, 
are almost the only sections of the work 
to be completed. Altogether, about 124 
acres of roof has been laid. Contracts 
have been given for supplies, including 
3,000 tons of coal and 600 tons of green 
poles monthly, besides the refractory 
material, such as clay, silica and magne- 
site for brick and furnace linings. 

Although designed for an initial ca- 
pacity of 10,000 tons of blister copper 
monthly, the general layout has been 
arranged to permit doubling of this 
capacity by a small addition to the elec- 
trolytic cell building and some additional 
installations. F. B. Benard, assistant 
general superintendent, is in charge of 
the program for Ontario Refining. 


New Power Plant to Furnish 
100,000 Hp. to Sudbury 


Construction of a 275,000-hp. plant at 
Abitibi Canyon, north of Cochrane, Ont., 
las been announced by Hudson’s Bay 
L’ower, a subsidiary of Abitibi Power & 
Paper. The Hydro-Electric Power Com- 
mission of the Ontario government has 
contracted for 100,000 hp. for a_ period 
of 40 years and will deliver this power to 
Sudbury, where it will be made available 
to mining companies at a cost of $22 per 
horsepower-year. The remainder of the 
power will be used in the Abitibi plants. 

Cost of the new plant is put at $23,- 
000,000, and of the transmission line to 
Sudbury, to be built by the power com- 
mission, at $3,500,000. Construction of 
the Ontario Refining copper refinery and 
an electrolytic zinc plant by Treadwell 
Yukon has created a tremendous demand 
for power in the Sudbury district. The 
rate of $22 per horsepower-year is much 
lower than obtains in most Canadian 
mining districts. 


Granby Opens Community Hall 
at Copper Mountain, B. C. 


Granby Consolidated opened a new com- 
munity hall for its employees at Copper 
Mountain, B. C., on April 4, in the presence 
of 200 invited guests. The building is of 
frame construction, ‘covering an area of 
42x102 ft., and contains an auditorium and 
stage, refreshment booth, kitchen, and com- 
mittee and dressing rooms. 

In an address, H. C. Smith, general man- 


ager, said that the company employed 375 
men at Copper .Mountain and 125. at 
Allenby and that its annual payroll ex- 
ceeded $1,000,000. Though he was not pre- 
pared to give the tonnage of the ore re- 
serve, it was enough to last for many 
years, and more ore had been developed 
than had been mined last year. Total 
reserves for all the Granby properties were 
estimated at 14,341,970 tons at the end of 
1929, compared with 14,713,132 tons at the 
beginning. A total of 2,614,625 tons of ore 
was mined during the year. Average grade 
is about 1.4 per cent copper. 


a 
Mexican Mining Interests to 
Convene Next Month 


For the purpose of making an intensive 
investigation into the general mining situa- 
tion of Mexico, a convention of mining in- 
terests of the entire country has been called 
to meet in Mexico City from May 12 to 
17. The government is extending every 
facility to enable the interests concerned 
to find some way for betterment, in face 
of continued falling prices of metals and 
the closing of many of the smaller proper- 
ties. Five committees have been appointed 
to study and draft recommendations on leg- 
islation, labor laws, taxation, freight rates, 
and import duties. 


Carnotite Area Is Offered to 
Government by Overall 


Consideration of the Kelly radium bill 
by the Mining Committee of the House 
of Representatives may be resumed dur- 
ing the present session as a result of the 
offer of John H. Overall, of St. Louis, 
to turn over to the government his car- 
notite claims. Before receiving this pro- 
posal the committee had decided to let 
the bill lapse until the next session, pend- 
ing the completion of a report by the 
Geological Survey as to the location of 
various carnotite deposits and the prob- 
able amount of radium that can be 
extracted. 

The U. S. Bureau of Mines has been 
requested to inform the committee on 
the latest methods that have been de- 
veloped for extracting radium. Mr. 
Overall has stated that he owns 45 claims 
with a potential output of 30 grams. Rep- 
resentative Kelly believes that the offer 
made by Mr. Overall should be accepted. 
The committee is expected to act on the 
matter in the near future. 


Mine Scheelite Orebodies at 
Jardine Property, Montana 


In view of the scarcity of tungsten ore. 
H. C. Bacorn, manager of the Jardine 
Mining Company, Jardine, Mont., is de- 
veloping the scheelite occurrences in the 
Jardine mine. The property was for- 
merly a gold and arsenic producer, but 
was shut down two or three years ago 
on account of the drop in arsenic prices. 
In certain sections of the mine, however, 
appreciable amounts of scheelite occur, 
and it is these that are now being mined. 
The ore is concentrated on tables and 
roasted, forming a high-grade product, 
of which about 25 tons has now been 
accumulated, worth about $1,000 a ton. 
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Texas Potash Plans Mining of 
500 Tons of Polyhalite Daily 


Mining of 500 tons of polyhalite daily 
from the properties of Texas ~ Potash 
Corporation, in Midland, Ector and Up- 
ton counties, Tex., is planned. The 
compary has put down two wells and 
estimates a large reserve of potash-bear- 
ing*minerals in sight. The method of 
mining used will follow closely present- 
day methods of mining rock salt. Allis- 
Chalmers Manufacturing, of Milwaukee, 
and Longyear Exploration, of Minneapo- 
lis, have outlined a mining program for 
the company. The proximity of the 
properties to the Texas oil fields insures 
cheap fuel for power. A high-voltage 
electric power line passes within half a 
mile of the mine location. E. P. Schoch, 
of the University of Texas, has devised 
a refining process for treatment of the 
polyhalite. The development program 
contemplated includes sinking of a 
2,100-ft. shaft with a capacity of a mini- 
mum of 1,000 tons daily. 


Federal Cuts Ore at Morning 
on 3,650 and 3,850 Levels 


Continuation of the Morning orebody 
to a depth of 3,850 ft. below the tunnel 
level and 5,400 ft. below the apex of the 
vein has been proved by Federal Min- 
ing & Smelting, which owns the prop- 
erty at Mullan, in the Coeur d’Alene dis- 
trict of Idaho. Previous exploration had 
demonstrated the existence of lead-zinc 
ore on the 3,450 level in better grade and 
with greater widths than on higher 
levels. The main shaft was recently 
deepened to 3,650 ft. Crosscutting on 
this level struck ore about 150 ft. from 
the shaft. The width of the vein so far 
proved is 24 ft. Three diamond-drill 
holes were put down from this level, 
and all three cut ore of good grade and 
width at about 3,850 ft. At present, the 
deepest productive level in the mine is 
the 3,250 level. The Morning mine is 
producing lead-zince ore at greater depth 
from the surface than any other lead 
mine in the world. It has been produc- 
ing for forty years. 


Tennessee Copper Reopening 
Its Polk County Mine 


Unwatering of the Polk County mine of 
Tennessee Copper, in the Ducktown dis- 
trict of Tennessee, has been completed, and 
development work at the property is meet- 
ing with encouraging results. At present 
the company is producing only iron- 
sulphur-copper ore from the Burra Burra 
and Eureka mines. The Polk County 
property has been closed since 1920. It is 
developed by a vertical shaft, 485 ft. deep. 
The ore carries slightly more copper than 
either of the two producing mines. 

Connection of the Burra Burra and 
Eureka properties by a crosscut has been 
completed, and the McPherson shaft of the 
Burra Burra mine has been completely 
equipped for hoisting. Two additional iron- 
concentrate roasters have been installed at 
the concentrator. Ore reserves on Jan.-1, 
1930, were estimated at 5,779,559 tons, 
compared with 5,597,580 tons at the end of 
1929, despite extraction of the largest ton- 
nage in the company’s history. This esti- 
mate includes only ore blocked out. 
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Geddes Comments on Rhodesia 
at Rio Tinto Annual Meeting 


London, April 17. — Sir Auckland 
Geddes, chairman of the board of direc- 
tors of Rio Tinto, in a statement made 
at the annual meeting of the company, 
on April 14, said that his company, 
through its investment fund, is interested 
in Roan Antelope, Selection Trust, 
Bwana M’Kubwa, and Rhodesian Congo 
Border Concession, among the Rho- 
desian copper companies. Although ke 
characterized both Bwana M’Kubwa 
and Selection Trust as having great 
speculative possibilities beyond the ore 
now proved, he stated that he was glad 
that Rio Tinto had invested more 
largely in Rhodesian Congo Border Con- 
cession than in any other. He further 
stated that Roan Antelope is a vast 
mine in good hands. Continuing, he es- 
timated that Roan Antelope ore will 
probably have a gross value of less than 
$10 per ton; N’Kana ore, about $12 ver 
ton; and Mufulira ore, fully $15 per ton. 
He declared that the Mufulira mine is 
probably about two-thirds the size of 
Roan Antelope or N’Kana, saying that 
not much is known about the difference 
in the sizes of the latter two deposits. 
The last published estimates gave Roan 
Antelope a proven reserve of 75,000,000 
tons of 3.3 per cent copper ore and 
N’Kana, 56,000,000 tons of 4 per cent 
ore. Drilling at both properties has in- 
dicated important additions to these ton- 
nages, but as they have not been thor- 
oughly outlined they are not included in 
the estimates. 


The gap between the Mindola 
and N’Kana orebodies, on the N’Kana 
property of Bwana M’Kubwa Copper, 
has finally been closed by Mindola bore- 
hole No. 24, which cut 15 ft. of 4.04 per 
cent copper. The first hole at Mindola, 
drilled last October, cut ore about 2 
miles north of No. 36 at N’Kana, then 
the most northerly hole that had cut ore. 
Proving of ore throughout the interven- 
ing distance,.and for a good distance 
beyond as well, completes nearly 9 miles 
of continuous orebody at this property. 
Previous estimates that 100,000,000 tons 
of ore have now been proven at N’Kana 
will probably have to be revised upward. 
In this connection the changing of field 
headquarters for Rhodesian Anglo 
American from Broken Hill to N’Kana 
is of interest. The company now con- 
trols Bwana M’Kubwa—and therefore 
N’Kana as well—and it evidently desires 
to superintend operations “fon the spot.” 


Francis L. Gibbs, chairman of 
the board of directors of Minerals Sepa- 
ration, announced at a recent meeting of 
the directors that the company’s share- 
holdings now include 76,698 shares of 
R.C.B.C., an increase of 13,698 shares 
over holdings at the end of 1928; and 
65,808 shares of N’Changa Copper, a 
decrease of 4,192 shares in the same 
period. Minerals Separation is en- 
gaged on the work of devising a treat- 
ment process for the mixed oxide-sul- 
phide orebodies found on these two 
properties. 
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.... The latest drillhole to cut ore in 
the high-grade orebody that R.C.B.C. 
has proved on the N’Changa west ex- 
tension ground is No. NE 17. This hole 
has cut 86 ft. of ore, at the last report, 
averaging 6.8 per cent copper. Ore was 
struck at a depth of 1,071 ft. 


Empire Mining Congress Holds 
Sessions in Rhodesia 


Johannesburg, April 15.—Sir Cecil H. 
Rodwell, Governor of Rhodesia, made 
the address of welcome to the Empire 
Mining Congress when it arrived at 
Bulawayo on April 9 to hold further 
technical sessions. in its third triennial 
meeting. Sir Cecil discussed the roman- 
tic history of mining in Rhodesia and 
emphasized the future importance of the 
copper industry that is being established 
in the north. 


‘ ; The visiting delegates to the 
congress are all impressed by the magni- 
tude of the Wankie coal fields, which are 
about 200 miles northwest of Bulawayo, 
and the grandeur of the Victoria Falls, 
which they also visited on April 11 and 
12. The party that took the northern 
tour is now devoting its attention to the 
much-discussed copper belt. Because of 
the non-completion of the spur line to 
the N’Kana mine, only a limited number 
traveled to that property. The remainder 
went to Roan Antelope, where construc- 
tion of the first concentrator and power 
units is well advanced. The numerous 
American, Canadian, and Australian 
copper men in the party were of course 
greatly interested in the technical, trans- 
portation, marketing, and_ sanitation 
problems presented by this new field, 
that has really been known only within 
the last few years. 


Two of the more important 
of "the small gold mines in - Southern 
Rhodesia are being reopened—the Asp 
Gold and the Giant. The latter property, 
in the Mazoe district, near Kimberley 
Reefs, is controlled by Gold Fields Rho- 
desian Development. The company 
owns a total of 213 claims. On the Asp 
property, development has been carried 
to 360 ft. depth. Four Nissen stamp 
mills will be installed. Giant Gold, 
which is in the Hartley district, will be 
unwatered in July. The property is 
equipped with a five-stamp mill and pro- 
duced several hundred ounces of gold in 
1927 and 1928. 


. Details of the new East Ge- 
duld mill, which will treat ore from that 
important property, now being opened 
up on the Far East Rand, have been 
released. Two primary jaw crushers, 
three secondary gyratory crushers, three 
primary, ten secondary, and four tertiary 
tube mills will constitute the crushing 
and grinding machinery. Dorr classi- 
fiers, Oliver filters, and a cyanide regen- 
eration plant using~ the Merrill- Crowe 
process are also included in the flow- 
sheet. The capacity of the plant will be 
60,000 tons of ore monthly, of an aver- 
age grade of 6.6 dwt. per ton. 





Tin Producers Meet to Evolve 
Practical Curtailment Plan 


London, April 15.—A meeting of the 
Tin Producers’ Association has been 
called for tomorrow to submit formulas 
that will be suitable for application to 
all tin-producing properties. The chief 
recommendations that will be made are 
that plants operating throughout 1929 
produce only 80 per cent of their actual 
output in 1929 during 1930. Plants that 
were running only part of 1929 are to 
regulate 1930 output at 80 per cent of 
estimated production this year. The 
scheme is expected to result in a curtail- 
ment of 30,000’tons of metal on the basis 
of an annual output of 190,000 tons. 
The leading spirits in the association are 
said to be convinced that the increase in 
stocks which was reported recently has 
been almost entirely liquidated by now. 


Waihi Gold, the New Zealand 
silver- -gold enterprise, and Tronoh Mines, 
a Malayan tin-dredging concern, have 
formed Puket Tin Dredging, Ltd., with 
a capital of £300,000 in 5s. shares. The 
two parent companies control a tin pro-- 
erty in Siam for which a bucket dredge 
has been ordered, and the new company 
will operate this property. In addition 
it will acquire and work other mining 
properties in Siam, the Malay States, 
--* Straits Settlements. 


The annual report of the 
Chemical and Metallurgical Corporation 
refers to the dispute with Stanley Smith, 
former managing director, that caused 
his resignation this winter. The matter 
will be taken to court for a decision. 


. Broken Hill Proprietary is 
unable to declare its half-yearly dividend, 
because trouble with the coal supply has 
caused high working costs at the prop- 
erty in the Broken Hill district, New 
South Wales, Australia. The low price 
of lead has also adversely affected the 
company, and the mine will probably be 
closed again. 


: Net profit of the Union Cor- 
poration, important Rand holding com- 
pany, was £418,034 in 1929, which is a 
decrease of about £10,000 from the pre- 
vious year. The year’s dividend will be 
5s. 6d., equal to 44 per cent on the stock, 
which has a par of 12s. 6d. A balance 
of £119,629 is carried forward. 


: Considerable interest has been 
created here by a_new Chilean nitrate 
control scheme. The problem is being 
attacked from the standpoint of con- 
sumption, rather than production, as in 
the past. Transportation of nitrate to 
Europe and to the Mediterranean coun- 
tries of Asia and Africa will be taken 
over by a special committee of the pro- 
ducers’ association. This committee con- 
sists of four members, two of whom rep- 
resent the Guggenheim interests, now 
controlling Lautaro and Anglo Chilean; 
one of which represents the Sabioncello 
group; and one, the remaining producers. 
This representation is considered unfair 
by the smaller producers, since the 
Guggenheim interests produce only 
about one-third of the total output. 
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MARKET AND FINANCIAL NEWS 


Dismiss Charge Against 
Aluminum Company 


The Federal Trade Commission dis- 
missed on April 4 the five-year-old 
complaint charging the Aluminum Com- 
pany of America with price discrimina- 
tion in the sale of sheet aluminum in 
violation of the Clayton Anti-Trust Act 
and with stifling competition in the 
aluminum sand-castings business by at- 
tempting to control the market for scrap 
aluminum. 

Counsel for the commission had con- 
ceded in final argument of the case 
April 1 that the evidence did not sustain 
the charge that price concessions made 
to buyers of sheet aluminum who agreed 
to sell the scrap back to the company 
resulted in illegal price discrimination. 
He contended, however, that the com- 
pany sought in 1923 to corner the 
market in scrap for the purpose of inter- 
fering with the business of competing 
manufacturers of aluminum sand cast- 
ings and that this constituted an unfair 
method of competition. 


Lead Production in U. S. 
and Mexico Increased 


Production of lead in the Unitea 
States and Mexico increased during 
March, and, though shipments were 
larger, stocks also showed a gain for 
the month. Production of crude in 
March was 81,828 tons, against 72,001 
tons in February, and 73,107 tons in 
January. 

Output of refined in March was 
83,241 tons, against 72,774 tons in 
February, and 72,894 tons in January, 
according to the American Bureau of 
Metal Statistics. Production of anti- 
monial lead in March amounted to 213 
tons, against 1,024 tons in February, 
and 1,257 tons in January. 

Stocks of refined, including antimo- 
nial, at the end of March stood at 
53,615 tons, which compares with 49,904 
tons in February, and 56,570 tons in 
January. Stocks at the end of March, 
1929, were 39,126 tons. 

Shipments of lead to domestic con- 
sumers in March were 64,133 tons, 
against 63,493 tons in February. 


a 
World Copper Production 


World production of copper in March 
totaled 146,905 tons, against 139,229 
tons in February, and 154,331 tons in 
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January. World output in March, 1929, 
was 192,792 tons. The daily rate of 
production for March of this year was 
4,739 tons, which compares with 4,972 
tons in February. 


Refined Copper Stocks 
Up 22,897 Tons 


Combined stocks of blister and re- 
fined copper in the hands of North and 
South American producers increased 
25,209 tons during March. Stocks of 
blister were up 2,312 tons, and holdings 
of refined increased 22,897 tons. Stocks 
of refined copper are the largest since 
1921. Shipments, both foreign and do- 
mestic, were disappointing, although the 
latter proved to be the largest for any 
month since last October. The daily 
rate of mine production in the United 
States for March was 1,971 tons, 
against 2,114 tons in February, and 
3,023 tons in March, 1929. 

Refined copper production, shipments 
and stocks, North and South America, 
according to the American Bureau of 
Metal Statistics, in tons, follow: 


January, February, March, 
Production: 1930 1930 1930 











Ps ccvccce<s 123,193 109,826 114,899 
NN 5k. ots cene en 9,181 11,369 12,165 
NS os bw nee s 132,374 121,195 127,064 
Daily tate... . osc 4,270 4,328 4,099 
Shipments: 
Meme. 655i 30,358 29,597 30,523 
Domesti¢.......0.. 69,932 61,879 73,644 











POR. deuce ¥ec 


100,290 91,476 104,167 
Stock end of month... 


203,404 233,123 256,020 


Production and stocks: 


February, March, 

Production: 1930 1930 

ee Ee ee ee 59,196 61,091 

Blister, No. America....... 85,501 91,780 

Blister, So. America........ 21,120 21,367 

Refined, No. and So. Am.... 121,195 127,064 

World, blister basis........ >} Jas? 
Stocks: 


No. and So. America: 


Blister and in process....... 
WINN. <ecccutw eteccs 


264,249 266,561 
233,123 256,020 


Roi. . Wha snc ilet wed 497,372 522,581 
Great Britain, total........ 9,523 7,918 
NG Sacccdate concert 5,174 6,213 








Distribution of United States copper 
production in February and March: 


February, March, 








1930 1930 

Porphyry mines... .....ccccss 22,137 22,839 
TINO Fi Si ins Sodiceee os 6,885 6,533 
VIII, eens ovyausse tees 24,325 25,519 
COIS ig cn ceaenatindsas 5,849 (a)6,200 

‘Total crude production....... 59,196 61,091 
esis on olka nh<evi cs ds 2,114 1,971 
Imports in ore and matte........ ee adh ek dss 
Blister from scrap.............. 5. See 
Smelter production. ........... FQN sok Scan 


(a) Partly estimated. 
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Silver Output in Mexico 
Reduced Sharply 


World production of silver in Janu- 
ary, the latest month for which complete 
statistics are available, amounted to 15,- 
284,000 oz., which compares with 
20,560,000 oz. in December, and 19,180,- 
000 oz. in January, 1929, according to 
the American Bureau of Metal Statis- 
tics. The decline was brought about by 
the sharp reduction in output in Mexico, 
the total for that country for the month 
of January being 5,877,000 oz., against 
11,122,000 oz. in the preceding month. 

United States production of silver 
during March was 5,225,000 oz., against 
5,161,000 oz. in February, and 4,753,000 
in January. 

Canada produced 1,719,000 oz. of 
silver in March, against 1,225,000 oz. 
in February, and 1,716,000 oz. in Jan- 
uary of the current year. 

Peru is credited with an output of 
1,460,000 oz. for March, contrasted with 
1,482,000 oz. in February, and 1,549,000 
oz. in January. 

Australia produced 711,000 oz. in 
March, against 656,000 oz. in February, 
and 780,000 oz. in January. 

Burma’s production for February 
was 608,000 oz., against 609,000 oz. in 
January. 


Utah Copper Income Topped 
$30,000,000 Mark in 1929 


Net income of Utah Copper, after all 
charges except depletion, was $33,660,- 
379 in 1929, compared with $24,876,246 
in 1928. Operating profit from the mine 
at Bingham Canyon, Utah, was $29,- 
862,764, compared with $24,433,051 in 
the previous year. Copper production 
increased from 136,912 tons to 148,313 
tons. At the end of the year, the com- 
pany’s surplus was $68,344,036, com- 
pared with $67,173,456 at the end of the 
previous year. Current surplus assets 
showed a small decrease from $29,405,- 
199 in 1928 to $28,007,559 at the end 
of 1929. This was largely attributable 
to the shrinkage in the value of metals 
on hand from $17,219,944 to $15,944,729. 
During the year additions to property 
and plant were made at a cost of 
$4,829,708. The average cost per net 
pound of copper produced after all 
charges was 6.65c., compared with 6.38c. 
in 1928. Total costs for handling ore 
were $0.8675 per ton, compared with 
$0.7742 in 1928. 
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A Basic Cause of the Woes 
of the Zinc Market 


S. D. Strauss 


NINTENTIONALLY, nature has 

been unkind to lead and zinc pro- 
ducers. In nature these two metals are 
nearly always found together, and to 
produce one usually means producing 
the other, even though demand for both 
is not always equal. Chart 1 shows how 
closely the trend of production of zinc 
has followed the trend of production of 
lead. Since 1900 the gap between the 
two has been narrowed somewhat, but 
the narrowing$has been almost imper- 
ceptible. Copper, unlike these two non- 
ferrous metals, usually occurs alone and 
its production can therefore be easily 
adjusted to demand. The result is, as 
the chart shows, that the copper produc- 
tion trend often varies sharply from the 
combined lead-zinc trend. If the latter 
two were produced independently, the 
assumption may safely be made that the 
striking uniformity shown in the chart 
would not occur. 

In two previous articles an attempt 
has been made to show that the over- 
supply that exists at present, and the 
even greater oversupply that will prob- 
ably occur in the future, are at the bot- 
tom of the present weakness in the zinc 
market. The common bond of lead and 
zinc in nature, however, is undoubtedly 
the underlying factor in this situation 
and it will probably continue to threaten 
the stability of prices for both metals. 
In years of industrial activity, demand 
for both increases; but it need not, and 
very frequently does not, increase in 
the same ratio. Then stocks of either 
one or the other metal become un- 
wieldy, and the price structure collapses. 

Of the two metals, zinc has probably 
been hurt most by this association. In 
the first decade of the century, produc- 
tion of zinc was only 60 per cent of 
production of lead. Many lead mines 
with appreciable zinc content in their 
ores made no attempt to recover zinc, 
even though its price was much higher 
than that of lead—£22 per long ton on 
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Chart 2—Average prices of zinc and 
lead in London 


the London market, as compared with 
£13. For the third decade of the cen- 
tury, however, the average price of lead 
was £294 per ton, very little less than 
the average for zinc—£31 per ton, as is 
indicated in Chart 2. Zine produc- 
tion, in the same period, increased 
from 60 to 80 per cent of lead produc- 
tion because flotation enabled recovery 
of zinc that formerly went into tail- 
ing and slag dumps. In many cases, 
this zinc represents so much “velvet” 
to the lead mine. It is put on the market 
for what it will bring, regardless of de- 
mand, and the consequence is that the 
zinc price has been slower to react to 
increased costs of production than the 
lead price. 

The American Zinc  Institute—in 
which the leading spirits are those zinc 
mines that produce little or no lead and 
which have therefore been most hurt, 
over a period of years, by the decline in 
price—has been endeavoring to arouse 
interest among its members in stimulat- 
ing zinc consumption. But to increase 
zinc consumption, without increasing 
lead consumption, is analogous to feed- 
ing only one-half of a Siamese twin and 
starving the other half. The only solu- 
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Chart 1—World production of zinc, lead, and copper—in metric tons 








tion for the zinc producers—or for the 
lead producers—that can long remain a 
solution is to maintain four factors in 
equilibrium—zinc production, zinc con- 
sumption, lead production, and lead con- 
sumption. As a rule only three, and 
sometimes only two, are balanced. The 
problem of keeping all four in harness 
is no easy task. 


Nevada Con. Net Income Made 
Further Gain in 1929 


Despite a slight drop in production 
of copper from 134,230 tons to 133,137 
tons, Nevada Consolidated Copper, op- 
erating mines in Nevada, New Mexico, 
and Arizona, showed an appreciable in- 
crease in income, after all charges 
except depletion, from $15,201,103 in 
1928 to $17,493,977 in 1929. The com- 
pany’s surplus was increased from 
$19,870,195 at the end of 1928 to 
$22,792,428. During the year a total 
of $3,395,369 was spent on capital ac- 
count, largely in bringing effective pro- 
ducing capacity up to 175,000 tons of 
copper annually. Cost of producing 
copper increased as a result of higher 
wages, curtailed production, and inter- 
ruptions due to construction work. The 
average cost for the year was 9.53c. per 
pound, compared with 8.78c. per pound 
in 1928. The company’s current assets 
on Dec. 31 showed a surplus of $28,- 
039,692 over current liabilities, the cor- 
responding amount at the end of 1928 
being $25,734,970. Metals on hand were 
valued at $15,711,215, compared with 
$16,084,328 at the end of 1928. 


Miami More Than Doubled Its 
Operating Profit in 1929 


Operating profit of Miami Copper, 
Arizona copper producer, was $4,124,- 
858 in 1929, or considerably more than 
double the operating profit of $1,536,841 
in 1928. After addition of other in- 
come and deduction of depreciation 
profits, the amount carried to the bal- 
ance sheet was $4,151,081. 

The company had $3,795,583 in ore 
and metals on hand on Dec. 31, 1929, 
cash amounting to $647,743, investments 
and securities worth $2,120,724 in ad- 
dition to government issues worth 
$274,620, and an earned surplus of 
$10,844,490. Production in 1929 was 
58,841,159 Ib. of copper from 5,017,983 
tons of ore, compared with 48,259,448 
lb. of copper from 4,260,599 tons of ore 
in 1928. Cost of producing copper was 
11.74c. a pound, compared with 11.90c. 
a pound in 1928. 


EXPLoRATION CoMpaNy, Ltp., which 
has holdings in various mining com- 
panies, chiefly Mexican properties, re- 
ports a profit of £35,061 in 1929. At 
the close of the year the profit-and-loss 
account showed a total of £78,325. 


A McGraw-Hill Publication: Engineering and Mining Journal — Vo!.129, No.8 





[ae |S DUE OY 


a SF ww Ft 


U. S. Smelting Earnings Up 
on Higher Metal Prices 


Improvement in the prices of lead and 
zinc during 1929 more than counter- 
acted the effect of the drop in the price 
of silver on the income of U. S. Smelt- 
ing, Refining & Mining, operating prop- 
erties in Mexico, Utah, Colorado, 
Alaska, and elsewhere. Combined with 
increased efficiency at several of the 
properties, the higher prices increased 
profits, after all charges, from $4,097,200 
in 1928 to $4,818,867 in 1929. 

The company’s surplus remains un- 
changed at $17,629,243, as the excess of 
profits over dividends, amounting to 
$1,032,175, was added to reserves. The 
sum set aside for depreciation, deple- 
tion, and amortization is now $33,111,- 
843 and for contingencies is now $3,- 
027,823. Additions to capital assets 
during the year were $7,496,715, of 
which the largest single part was the 
acquisition of the Bingham Mines prop- 
erties in Utah. Excess of current as- 
sets over current liabilities at the end 
of 1929 was $10,366,772. 


a 
Tennessee C. & C. Shows Gain 


Net profit, after all charges, of Tenn- 
essee Copper & Chemical and subsidiary 
companies, was $1,877,432 in 1929, a 
gain of 50 per cent over the profit of 
$1,367,227 shown in 1928. Total rev- 
enue from sales of copper, sulphuric 
acid, iron sinter, and other products, 
as well as interest and miscellaneous 
income, amounted to $12,849,773, com- 
pared with $10,501,481 in 1928. During 
the year the company reduced bonded 
indebtedness by $50,800 to $3,307,900. 
Current assets increased from $5,668,118 
at the end of 1928 to $8,656,113 at the 
end of 1929. 


Butte & Superior Mining 


For 1929, Butte & Superior Mining, 
operating a zinc-copper property in the 
Butte district of Montana, showed a net 
loss of $5,983, after provision for taxes, 
as compared with a net profit of $81,453 
for operations in 1928. The company’s 
operating revenue from the production 


of 230,914 tons of ore was $2,115,632,- 


compared with $2,117,876 from 272,253 
tons of ore in 1928. At the end of the 
year the company had current and work- 
ing assets, after deduction of current 
liabilities, of $896,172, compared with 
$1,472,527 at the end of 1928. It also 
has reserves for depreciation and com- 
pensation insurance of $2,639,395. 


a 
Tintic Standard in 1929 


Net profit, carried to surplus, after 
depreciation and taxes, of Tintic Stand- 
ard Mining, operating silver-lead-gold 
properties in Utah, amounted to $1,382,- 
847 in 1929, compared with $1,493,934. 


This decline is almost entirely accounted 
for by increased exploration expenses, 
as total income was $2,948,631, com- 
pared with $2,922,592. Total ore shipped 
from Tintic Standard and its subsidiary 
companies was 128,986 tons, compared 
with 139,093 tons in 1928. The com- 
pany has current assets of $3,496,069; 
current liabilities of $455,619; and a 
surplus of $8,623,246. 


Inspiration Net Shows Gain 
of 37 Per Cent 


Inspiration Consolidated Copper, oper- 
ating in the Globe-Miami district, Ari- 
zona, made a net income, after deprecia- 
tion and taxes, but before depletion, of 
$4,753,802, compared with $3,465,539 
in 1928, a gain of about 37 per cent. 
Sales of copper amounted to only $13,- 
182,122 in 1929, compared with $14,- 
049,860 in 1928. Copper on hand at the 
end of the year was valued at $4,850,744, 
compared with only $979,710 at the 
end of 1928. The company has current 
assets of $8,211,811 and a surplus of 
$9,726,080. Copper production was 107,- 
307,067 Ib., compared with 88,123,311 Ib. 
produced in 1928. Cost of producing 
copper was 11.1328c. a pound, com- 
pared with 10.6624c. a pound in 1928. 

The company’s floating debt of $5,- 
500,000 was reduced by $500,000 during 
the year. 

a 


HeEpLEY GOoLp, operating the Nickel 
Plate mine in British Columbia, made a 
net loss of $24,971 in 1929. The com- 
pany has a surplus of $154,760, but it 
will issue an additional 240,000 shares 
of stock at 25c. a share to present share- 
holders on the basis of one share for 
each now held. This fund will be used 
for development. 





E.@M.]. Weighted Index of 
Non-Ferrous Metal Prices 
100 Is Composite for 1922-3-4 


I swe an ww terme swdaneins 130.92 
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1928 1929 _ 1930 


January.... 97.54 106.86 102.94 
February... 96.73 110.37 102.28 


March..... 96.22 122.71 99.93 
April ..... 97.14 116.36 ...... 
We Se cen 99.05 110.03 
June.......100.16 109.66 
CT ac. 99.69 109.58 


August. .... 99.85 109.81 
September. .100.53 109.29 
October... .102.34 108.52 
November. . 103.83 106.09 
December. .104.28 104.75 
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Slight Drop in Earnings of 
Hollinger Consolidated 


Net profit from operations of Hol- 
linger Consolidated, largest gold pro- 
ducer on the American continent, 
declined slightly from $3,731,566 in 
1928 to $3,638,606 in 1929, largely as 
a result of decreased gold production. 
Value of bullion produced was $9,433,- 
767, compared with $10,712,822 pro- 
duced in 1928. Because of the lower 
dividend rate, however, the company 
was able to add $440,606 to surplus, 
bringing that figure up to $11,110,160. 

The company’s investments in Inter- 
national Bond & Share, its stock-holding 
subsidiary, are valued at $11,195,980. 
Total value of current assets is $12,840,- 
493 and of current liabilities, $436,613. 


ag 
Rio Tinto’s 1929 Profits 


After all charges and credits, Rio 
Tinto, operating a copper-sulphur prop- 
erty in Spain, showed a net profit to be 
carried to surplus of £1,286,279 in 1929, 
compared with £1,047,083 in 1928, and 
reflecting the higher prices obtained for 
its copper production last year. Oper- 
ating profit for 1929 was £1,812,199, 
compared with £1,669,783 in 1928. At 
the end of the year the company’s bal- 
ance was £881,776. It was £676,747 at 
the end of 1928. The company has in- 
vestments of £2,528,730 at cost; cash on 
hand of £532,222; holdings in subsidiary 
companies of £806,228; and a reserve 
fund of £1,000,000. 


* 
Increase in Newmont Net 


Net profit for 1929 made by Newmont 
Mining, holding and exploration com- 
pany, amounted to $11,777,049, com- 
pared with $7,438,357 in the previous 
fiscal year. On Dec. 31, the company’s 
earned surplus was $35,781,922, com- 
pared with $26,273,173 at the end of 
1928, and $20,984,220 at the end of 
1927. The company has assets of 
$48,551,111 and liabilities of $3,246.080. 


AMERICAN METAL is issuing $20,000,- 
000 in four-year 54-per cent gold notes 
to retire outstanding bank obligations 
and to provide additional working cap- 
ital for developments, extensions, and 
other corporate purposes. The com- 
pany’s income in 1929 was $5,012,767, 
or 4.5 times the interest requirement on 
the notes. 


SHERRITT GoRDON MINES, operating 
a copper-zinc property in northern 
Manitoba, is offering shareholders one 
share of $1 par stock at $2 a share for 
each seven shares of stock now held. 
The funds realized from this financing 
will be used in plant construction at the 
mine. 
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Copper Price Reduced to 14c.—Good Export 
Sales—Zinc and Tin Unsettled 


New York, April 17, 1930.—Just one year after the 18c. basis for copper be- 
came effective producers announced a sharp reduction in the price, establishing 
the market at 14c., delivered Connecticut. Those in close touch with the indus- 
try held that some readjustment was about due, but virtually no one expected that 
producers would resort to a cut of 4c. to correct what was fast developing into a 
top-heavy situation in copper. The drastic reduction came as a complete sur- 
prise. Early in the month the price of lead was reduced on continued weakness 
in the foreign market, but toward the middle the undertone appeared to improve. 
There was little or no change for the better in the zinc situation. Tin was un- 
settled on rather liberal offerings and slow business both here and abroad. Quick- 
silver sold at lower levels, as well as platinum and cadmium. 


Copper Down 4c. 


The steady accumulation of supplies 
of refined metal—stocks in the hands 
of North and South American producers 
at the end of March totaling 256,020 
tons, against 52,968 tons a year ago— 
forced producers to take drastic action 
to correct the situation, and, on April 
15, announcement was made that Cop- 
per Exporters reduced the price 4c. per 
pound to 14.30c., c.i.f. European ports. 
A similar reduction in the domestic 
quotation followed immediately, estab- 
lishing the market at 14c., delivered 
Connecticut, and 14$c., in the Middle 
West. The first reaction to the news 
was a marked increase in foreign orders. 
Domestic fabricators, however, did not 
respond so freely, which was attributed 
in part to the uncertain business outlook, 
as well as a desire to know more about 
how the ultimate consumer will take to 
the lower prices. The fact that domestic 
consumers took on relatively more cop- 
per since the first of the year than 
foreign buyers also accounts for the 
eagerness of European consumers to 
enter the market on a larger scale. 
There has been no change in the selling 
policy of copper producers and the re- 
duction meant no more than that the 
price had been lowered to a point at 
which it was hoped consumption would 
be sufficiently stimulated to bring about 
a general reduction in stocks. 


Lead Sales Improve 


On April 4 American Smelting & 
Refining reduced the price of lead 
15 points, and on April 7 a decline of 
10 points was announced, bringing the 
quotation in New York down to 5.50c. 
In the same period the St. Louis market 
declined 20 points, establishing the price 
in that territory at 5.40c. With con- 
sumers pretty well supplied with lead, 
the buying at the lower prices was 
somewhat below the average that has 
been maintained so far this year. The 
demand improved toward the close and 
the undertone was firmer. 


Zinc Again at 4.80c. 


The slightly firmer market for zinc 
which obtained early in the month was 
of short duration. Buying fell away and 
as offerings increased producers again 
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resorted to price cutting in order to in- 
terest consumers. Sellers offered zinc 
for delivery to the end of the third quar- 
ter. A moderate tonnage sold for the 
August-October position at 5c. Just be- 
fore the close producers offered Prime 
Western zinc for prompt and near-by 
delivery at 4.80c. 


Tin Buying Slow 


Covering a period of two weeks the 
market for tin underwent little change, 


‘the final quotation showing a drop of 


about 4c. Production continues at a 
rate that is still above present consump- 
tive requirements. 


Silver Shows Little Change 


Price changes in silver in the last two 
weeks were confined within narrow 
limits. Latest statistics covering world 
production reveal a rather sharp drop in 
output, due chiefly to the drastic reduc- 
tion by Mexican producers. 


Other Ivletals 


Quotations cover large wholesale lots, 
f.o.b. New York, unless otherwise specified. 
—— prices are according to latest mail 
advices. 





ALUMINUM—Per Ib., 99 per cent 
plus grades, price of leading interest, 
24.30c. Outside market, 99 per cent 
plus, 24.30c.; 98-99 per cent, 23.90c. 
London, 98 per cent, quoted at £95 per 


long ton, less 2 per cent for domestic | 


consumption. 


AntTiMony—Per lb., duty paid: Chi- 
nese brands, spot, 7$c.; futures, 5$c., in 
bond. Cookson’s “C” grade, spot, 134c, 
Chinese needle, lump, 8c. Standard 
powdered needle, 200 mesh, 10c. 


BismMuTH—Per lb., in ton lots, $1.20 
Smaller lots $1.35 and up. London 5s. 


CapMiuM—Per lb., 70@75c. London 
3s. 11d.@4s. for prompt. 


CHuRoMIUM—Per lb., 97@98 per cent 
grade, 95c.@$1. 


CosaLt — Per Ib., f.o.b. Canadian 
works: Shot or rondelles, 97@98 per 
cent, $2.50. Contract sales booked at 
discounts, depending on quantity. Black 
oxide, 70 per cent, $2.10. London, nom- 
inal, 10s. for metal in small lots, 8s. for 
black oxide; 8s. 10d. for gray. 


GERMANIUM D1oxipE—Per gram in 
200- to 300-gram lots, $3.50. 


Inp1uM—Per gram, $15. 


Ir1pl1uM—Per oz., $150@$155 for 98 
@99 per cent sponge and powder. Lon- 
don, £30@£32. 


LirnH1um—Per lb., 98@99 per cent 
grade in 100-lb. lots, $18. 


MacnesituM—Per lb., 8-lb. ingots 
(3x3x15 or 16 in.), 65c.@$1, depending 
on quantity ; 24- or 3-lb. sticks (1% in.), 
90c.@$1.10, depending on quantity. 
London 3s. 3d.@3s. 6d. for 99 per cent 
ingots or sticks. 


MoLyspENUM—Per Ib. in 50- to 100- 
Ib. lots, 99 per cent, $11; 97 per cent, 
$9. (Usually sold as calcium molybdate 
or ferromolybdenum, which see.) 


Mining Company Dividends and Yields for April, 1930 


Total Annual 
Disburse- Per Cent 

Companies in the United States Situation Per Share ments Yield 
Aluminum Company of America, pfd...... Variews:..c..:....5 SOQ $2, 7 930 aa 3 
American Zinc, Lead & Smelting, pfd...... MR cia duiaie whee 5:8 1.50Q 120, 590 8.2. 
Weta PRE ooo wns 50s sas ewes re 1.75Q 1,697,500 535 
Bunker Hill & Sullivan, Dy Gick io ets ew dias RS een 0.50 MX 45,250 8.0. 
Na ou 8 555.5050 sis gives cnes ea Michigan.......... 0.50 197,347 13.3] 
Cresson Consolidated, Restos akc cases OURO 6.6'66 sce 0.02 24,0 21.6) 
Eagle-Picher Lead, com., ]. z.............. Oklahoma, Mo..... 0.20Q 200,000 7.23 
Eagle-Picher Lead, pfd., Ras tad eon oe ae 2 ee 1.50Q 12,770 a0 3 
Inspiration Consoli ated SIGE 6 oie ied Arizona.. ae 1.00Q 1,181,967 15.3] 
Homestaie BIINE-E. =... .. osc c ses sees 8. Dakota.......... 0.50M 125,580 aaey 
PRG MIE icc since bibvsiccwenbacens WHIMS sacs ven aac 1.25Q 11,715,154 9.4) 
BOGS CONE. «oe 5 oo oes sicceesccess re ar 1.25Q 510,193 10.6j 
Metal & Mining Shares, h................ WORRIES 5668.05 «82% 0.30Q 87,395 12.6. 
Newmont ee: h Dinas etna we aewokeel WONMONR besos abc 1.00 3 452,760 pe S| 
RR SS ono SS 5c 64 0 +50 sien WMD se daieine din 0.4375Q 40,247 coee- 
Phelps Delon ¢ es kacd coe oda BORGES Various 0.75Q 1,500,000 7.2j 
Republic aon & NS scat atalacg e xtatend WOMB ge st0ssc die 1.75 437,500 6.1) 
Da RN BD Bs Soc is. v5 co scn ease’ Pe ee re 0.01 15,000 ere 
Silver King Coalition, OWS ics a aadane POMS nod 6 50 o's 3 ere 0.25Q 305,116 W.7j 
Sloss-Sheffield Steel & Iron, pfd........... Alabama........... 1.75 40,247 6.1] 
U. 8. Smelting, Refining & ‘Mining... OID 6586 oc are are ce 0.875Q 306,350 11.24 
U.S. Smelting, Refining & Mining, pfd.. Various............ 0.875Q 425, 557 7.0) 

Companies in Other Countries 
pe ae ae one ie COR occ kx ce 0.25Q 238,333 W.1j 
Greene Camanem, ©: 8. £...-.....0cceccnce ee ere oe 2.00 Q t 000, 000 7.1) 
Hollinger Ceandideied CE rs dak ote Babe Canada.... 0.05 M 246, 000 10.4) 
SY I Sc. 5 oo 5 skin Sw oboe lane Mexico, Canada. . 1.00Q 496,038 13.8) 
N. Y. & Honduras MROSRING, BOs «5 co. sk Honduras.......... 0.25Q 50,000 10.4j 
Ee a Pee per ce Cana. ..5...5.....  CATTQ 90,000 Be 
Noranda Mining, ¢. g..............-.+-+- Canada.... 0.75Q 1,639,500 8.5_ 
UMD IITs hives ncn ncs cutods doen Canada. . 0.06Q 10,000 24.0j 

OI. BER ete Sens Be has cs nk iced Oa n'< Aceh oe ah oe dealers kal $25,912,324 

¢, copper; s, silver; 1, lead; z, zine; g, gold; h, holding; Q, quarterly; M, monthly; X, extra; K, irregularly; 

ji, b on dividends for the last twelve months. 
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Daily Prices of Metals 
“ita aati eo Me te eee 
~— Refinery New York New York St. Louis St. Louis 
a’ 17.775 36.50 5:79 5.60 4.85 @4.95 
4 17.775 36.375 5.60 5.50 4.95 @5.05 
5 WS be, 36.375 5.60 5.50 4.95 @5.05 
7 17.775 36.00 5.50 5.40 4.95 @5.05 
8 17.775 36. 375 5.50 5.40 4.95 @5.00 
9 17.775 36.875 5.50 5.40 4.95 
Av’ge 17.775 36.417 5.575 5.467 4.971 
10 17.775 37.00 5.50 5.40 4.925@4.95 
11 17.775 37.125 5.50 5.40 4.925 
12 17.775 37. 1Zo 5.50 5.40 4.925 
14 17.775 36.625 5.50 5.40 4.875@4.90 
15 13. 373 36.375 5.50 5.40 4.85 @4.875 
16 13.775 36.25 5.50 5.40 4.80 @4.85 
Av’ge 16.442 36.750 5.500 5.400 4.894 





Average prices for calendar week ended April 5, 1930, are: Copper, 17.775c.; Straits tin 
36.792c.; New York lead, 5.700c.; St. Louis lead, 5.567c.; zinc, 4.906c.; and silver, 
41,979c. 


Average prices for caicndar week ended April 12, 1930, are: Copper, 17.775c.; Straits tin, 
igh ay New York lead, 5.500c.; St. Louis lead, 5.400c.; zinc, 4.952c.; and silver, 
42. 458c. 


The above quotations are our appraisal of the major markets for domestic consump- 
tion based on sales reported by producers and agencies. They are reduced to the 
basis of cash, New York or St. Louis, as noted. All prices are in cents per pound. 

Copper, lead, and zine quotations are based on sales for both prompt and future 
deliveries ; tin quotations are for prompt delivery only. 

In the trade, copper prices are quoted on a delivered basis; that is, delivered 
at consumer’s plant. As delivery and interest charges vary with the destination, the 
figures shown above are net prices of refineries on the Atlantic seaboard. Delivered 
prices in New England average 0.225c. per pound above those quoted. 

: Quotations for copper are for the ordinary forms or wirebars and ingot bars. For 
ingots an extra 0.05c. per pound is charged; for slabs, 0.075c.; and for cakes, 0.125c. up, 
depending on weight. Cathodes are sold at a discount of 0.125c. per pound. 

Quotations for zine are for ordinary Prime Western brands. Zinc in New York is 
now quoted at 0.35c. per pound above St. Louis, this being the freight differential. The 
contract price for High-Grade zine delivered in the East is 1c. above the St. Louis price 
for Prime Western. 

Quotations for lead reflect prices obtained for common lead, and do not include 
grades on which a premium is asked. 





Silver, Gold, and Sterling Exchange 





Sterling | Silver 








, Sterling Silver 
April | Exchange | ————————————_|_ Gold April| Exchange | ————————————_- Gold 
“Checks’’ |New York| London London “Checks” | New York] London London 
3 19; 84sI1d | 10 | 4.864 423 84s1 14d 
4 1935 84sII1d | 11 | 4.863 423 84s1 14d 
5 192 |........] 12 | 4.863% | 423 sgn 
7 192 84sI1d | 14 . 86 428 84s1 14d 
8 192 84s108d| 15 | 4.86 423 84s 104d 
9 195 84s1 14d) 16 | 4.86}; 423 84s1 14d 








Average for week ended April 9: Silver, 42.146c.; Sterling Exchange, $4. 86146. 
Average for week ended April 16: Silver, 42.563c.; Sterling Exchange, $4. 86125. 


New York quotations are as reported by Handy & Harman and are in cents per troy 
ounce of silver, 999 fine. London silver quotations are in pence per troy ounce of bar 
silver, basis of 925 fine. Sterling quotations represent the demand market in the fore- 
noon. Cables command one-quarter cent premium. 





London 
deine esha Tin Lead Zine 

Jan. Standard —— 

Spot 3 vo Spot 3M Spot 3M Spot 3M 
3 703 684 834 1644 1663 182 1833 183 182 
4 6943 67% 833 1632 1652 183% 18H 183; 1845 
7 6 67 833 1624 1644 183% 1835 1835 182 
8 694 674 834 1633 1653 183 1835 183; 1848 
9 68 673 834 1652 1672 182 185% 1833 183 
10 684 67+ 833 166 168 185% 183 18 183 
1) | 673 663 823 | 1678 | 1698 | 188 | 183 | 18%] 183 
14 67} 66} 824 1654 1678 1842 183 183 1832 
15 633 63 81 1644 1663 18 182 1835 183 
16 582 584 65 1643 1663 183; 182 1723 1835 


| 


Prices for lead and zinc are thewofficial prices for the morning sesson of the 
London Metal Exchange; prices for copper and tin are the official closing buyers’ prices. 
All are in pounds sterling per long ton (2.240 Ib.). 
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Nicxet—Per lb., ingot, 35¢.; shot 
36c. ; electrolytic, 35c. (99.90 per cent), 
for single lots of spot metal. London, 
per long ton, £170@£175. 


Osmium—Per oz., $65@$70; nomi- 
nal. London, £13 15s. 


PALLADIUM—Per 02z., $26@$28 ; Lon- 
don, £5 5s. 


PLaTtTINuM—Official price quoted by 
the leading interest on small miscellane- 
ous orders for refined metal, per oz., 
$46. Transactions between dealers and 
refiners in the outside market are com- 
monly reported at several dollars less. 

London, per oz., £9 5s. for refined; 
crude and scrap, nominal at £7 15s. 


QuicksiLver—Per 76-lb. flask, $113 
@$115. Market quiet and prices un- 
settled. London steady, with offers at 
£22 15s. 


RapiuM—Per mg. radium content, 
$70. 


RuoprumM—Per oz., $45@$50. Nom- 
inal. London, £11@&£12. 


RUTHENIUM — Per o2z., $40@$45. 
Nominal. London, £9 10s. 


SELENIUM—Per Ib. in 500-Ib. lots: 
Black, powdered, amorphous, 99.5 per 
cent pure, $2. London, 7s. 84.@ 
7s. 9d. 


TANTALUM—Per_ kilo: Rod and 
heavy sheet, chemically pure, $128; 
tantalum powder, c.p., $69.35. 


TELLURIUM—Per oz., 15@18c. 


THattium Metat—$12.50@$15 per 
pound. 


TiTaniuM—Per Ilb., 80@90 per cent 
grade, $5. 


TUNGSTEN PowpEer—Containing 98 
per cent tungsten, per Ib., $1.70. 


Metallic Ores 


ANTIMONY OrE—Bolivian ore, 60 per 
cent metallic antimony, $1.30 per short 
ton unit, c.if. New York. 


CuroME Ore—Per long ton, f.o.b. 
Eastern shipping points, Indian and 
Rhodesian ores, $21.50 for 46@47 per 
cent Cr,O, ore, and $24 for 50@51 
per cent ore. New Caledonian ore, high- 
grade, $25. 


Iron OrE—Per long ton, lower Lake 
ports. Lake Superior ores: 

Mesabi, non-bessemer, 514 per cent 
iron, $4.50. Old Range, non-bessemer, 
$4.65. 

Mesabi, bessemer, 514. per cent iron, 
$4.65. Old Range, bessemer, 514 per 
cent, $4.80. 

Eastern ores, cents per unit, delivered 
at furnaces: Foundry and basic, 56 to 
63 per cent, 9c. 

Foreign ores, alongside docks Atlantic 
ports, cargo lots cents per unit: 

North African, low-phosphorus, 12c. 

Spanish and North African basic, 
55@60 per cent, 104c. Nominal. 

Swedish foundry or basic, 66@68 
per cent, 104c. 
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Newfoundland foundry, 55 per cent, 
84@9c. Nominal. 


MANGANESE OrE—Per long-ton unit 
of Mn, c.if. North Atlantic ports, 
cargo lots. Exclusive of duty: Brazilian, 
46@48 per cent Mn, 29@3lc.; Indian, 
48@50 per cent, 30@32c. Caucasian, 
52@55 per cent, 30@32c.; Cuban, mini- 
mum 47 per cent, 32c.; Chilean, 47 per 
cent, minimum, 3lc. 

Per ton in carload lots: 

Chemical grades, powdered, coarse 
or fine, minimum 80 per cent MnO,, 
Brazilian or Cuban, $60. Javan or 
Caucasian, 85 per cent minimum, $65. 
Domestic, 70 to 72 per cent, $40@$50, 
f.0.b. mines. 


TANTALUM OrE—Per unit of Ta,O,, 
basis 60 per cent ore, $13. 


TITANIUM OrE—IImenite, per gross 
ton, 50 per cent TiO,, f.o.b. Atlantic 
seaboard, $9.50@$11, according to grade 
and impurities. Low-grade domestic, 
32 to 35 per cent, about $7@$8 per 
gross ton. Rutile, per lb., guaranteed 
minimum 94 per cent concentrate, 10c. 
in carload lots. 


TUNGSTEN OreE—Per short ton unit 
of WO, N. Y.: Wolframite, $14 
for future delivery. Demand is slow. 
Bolivian scheelite is quoted at $14.50, 
April-May shipment. Domestic scheelite, 
$16.50. 

VANADIUM OrE—Per Ib. V,O, con- 
tained, 28c. 


Zircon Ore—Per net ton containing 
55 per cent ZrO,, f.o.b. Atlantic sea- 
board, $40@$45 in 30#ton lots. 


Non-Metallic Minerals 


Prices received for non-metallic minerals 
vary widely and depend upon the physical 
and chemical characteristics of the com- 
modity. Hence the following quotations 
can serve only as a general guide to the 
prices obtained by producers and dealers in 
different parts of the United States for 
their own product. In the last analysis the 
value of a particular non-metallic mineral 
can be ascertained only by direct negotia- 
tion between buyer and seller. 

*AMBLYGONITE — Per ton, _ f.o.b. 
mines, 8@9 per cent lithium oxide, 
$30@$60. 

Assestos—Per ton: f.o.b. Quebec 
mines, tax and bags included, prices 
quoted by leading sellers for delivery 
on contract: 

Crude No. 1, $475@$575; crude No. 
2, $325@$375; spinning fibers, $150@ 
$175; magnesia and compressed sheet 
fibers, $100@$135; shingle stock, $50@ 
$85, various grades; paper stock, $35@ 
$40; cement stock, $15@$25; short 
fibers, $10@$15; floats, $12@$15. 


Per ton c.if. New York; Rhodesian 
crude No. 1, $400; No. 2, $325. 

-Bartum CarponaTe (Witherite)— 
Per ton: 90 per cent, 200 mesh, $47; 
100 mesh, $44. 


Barytes—Per ton: f.o.b. mines, bags 
extra: 


Georgia: Barytes ore, crude (per 
long ton), $6.50. Washed and water 
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floated to 97 per cent through 325 
mesh, $18. 

Missouri: Water ground and floated, 
bleached, $23, car lots, f.o.b, works: 
Crude ore, 93 per cent BaSO,, not to 
exceed 1 per cent iron, $7.75@$8, f.o.b. 
mines. 


BauxitE—Per long ton: Domestic 
ore, chemical, crushed and dried, 55 to 
58 per cent Al,O,, 1.5 to 2.5 per cent 
Fe,O,, $7.25@$8.25, f.0.b. Alabama and 
Arkansas mines. Other grades, 56 to 
59 per cent Al,O,, 5 to 8 per cent SiO,, 
$6.75@$8.25, f.0.b. Arkansas mines. Pul- 
verized and dried, $12@$13, f.o.b. Ar- 
kansas mines; calcined, 78 to 84 per 
cent Al,O,, $18@$19, f.o.b. Arkansas 
mines. 

Per metric ton, foreign, c.i.f. Atlantic 
port: Dalmatian, 50 to 55 per cent 
ALO,, 1 to 3 per cent SiO, $4.50@ 
$6.50; Istrian, 54 to 57 per cent Al,O,, 
3 to 5 per cent SiO,, $5.50@$7; French, 
56 to 59 per cent Al,O,, 2 to 5 per cent 
SiO,, $6@$8. 


Borax—Per lb.: Carload lots, in 
bags, crystals, 23c.; granulated or 
powdered, 24c.; f.o.b. shipping point. 


1CELESTITE—Per ton in carload lots: 
90 per cent SrSO,, finely powdered, 
$27. 


CuaLK—Per ton: Crude in bulk, 
c.i.f. New York, $4.75@$5. 


Cuina Cray (Kaotin)—Per ton: 
F.o.b. Virginia mines, crude lump, No. 
1, $7; crude No. 2, $5.50; washed, $8; 
powdered and air-floated, $8@$15: 
ground, $7@$15. 


Florida, pressed pottery, bulk, $13; 
ground, No. 1, $20; No. 2, $15. Sprayed 
mineral flour in 100-lb. bags (bags 
extra), No. 1, $20; No. 2, $17. 

Best grade, domestic, $16@$18, f.o.t. 
Delaware plants in carload lots. 

Imported English, f.o.b. Americar. 
ports; lump, $14@$20; powderea, 
$40@$45. 


D1aToMiTE—Per short ton, f.o.b. 
producing plant: 


Kiln-fired brick, $65; kiln-fired ag- 
gregate, 4 in., $45; insulating powder, 
$25; natural aggregate, 4 in., $18@$2v; 
air-floated powder, $45; 80 to 85 per 
cent silica, 98 per cent through 200 
mesh, $20 in carload lots. 


Emery—F.o.b. Pennsylvania and New 
York, in 350-lb. kegs, per lb.: Greek 
Naxos, 64c.; Turkish, 64c.; Khasia, 
64c.; domestic, 34c. 

FEeLpsPAR—F.o.b. mine or grinding 
plant: 

North Carolina, per long ton, No. 1 
pottery grade, crude, $6.50@$8; No. 2, 
glass grades, $5.50@$6. 

No. 1, pottery, 140 mesh, $16; 20u 
mesh, $18. No. 2, enamel, 20 mesh, 
$10.25@$12; 140 mesh, $13.50@$16; 
200 mesh, $15@$18; all per short ton. 





1Price furnished by Foote Mineral Com- 
pany, Philadelphia. 





New Hampshire, per ton: Pottery 
grade, $8. Best quality lump, $8.50. 

New York, per ton: f.o.b. cars, No, 
1 crude, $9. Soda feldspar, 140 mesh, 
first grade, $16 per short ton; 200 
mesh, first grade, $18. 


Maine, per ton: Best pottery grade, 
ground, $19. 


Fiuorspak— Per ton: F.o.b. Ken. 
tucky and Illinois mines: 


Gravel, not less than 85 per cent 
CaF,, and not over 5 per cent SiO,, 
$18. Foundry lump, 85-5, $20. Ground, 
95 to 98 per cent CaF,, and not over 
24 per cent SiO,, $32.50 in bulk; $36.50 
in bags or barrels. 
$30 in car lots. 


New Mexico: 85-5 gravel, $16.50; 
85-5 lump, $16; 94 lump, $21; ground, 
97, $35. 


Foreign spar, duty paid, $17, tide- 
water. 


Futier’s EartH — Per ton, f.o.b. 
Florida: 16 to 30 mesh, $16.50; 30 to 
60 mesh, $18; 16 to 60 mesh, $17; 
60 to 90 mesh, $14; 100 mesh up, $7. 


Powdered, import duty paid, $24@ 
$26 per ton. 


GARNET— Per ton: domestic, f.o.b. 
mines, $85. 


Spanish grades, $60, c.if. port of 
entry 


GILSONITE— Per ton, carload lots, 
f.o.b. mines Colorado: 


Selected grade, $32.90; seconds (mine 
run), $25.50. 


GrapHite—Per Ib., f.o.b. New York: 

Ceylon lump, 8@9c.; chip, 64@7sc. ; 
dust, 3@5c.; Madagascar flake, 
6@7c. 

No. 1 flake, 8@16c.; fine ground, 
4@15c. Ordinary fine ground, 4@6c.; 
high grade, 8@12c.; amorphous, 3@7c. 

Crude amorphous graphite, $15@$35 
per ton, according to grade. 


GREENSAND—Per ton, f.o.b. cars, 
New Jersey: Screened and bagged, best 
grade, in carload lots, $25. 


GypsumM—Per ton, f.o.b. mill, de- 
pending upon location: Crushed, $1.50 
@$5; ground, $4@$9; agricultural, 
$4@$8; calcined, $4@$13. 

Iron Oxinpe (See Ocher)—Per Ib.: 
Standard Spanish red, 3@44c.; domes- 
tic earth, 2@44c. 


Kaotin—See China Clay. 


LEPIpOLITE—Per ton: $20@$30 for 
ordinary grades. Nominal. 


LIMESTONE—Per ton: f.o.b. shipping 
points, depending on location, either 
lump or crushed, 50c.@$3. 


Agricultural, 75c. up to $5 for crushed 
or pulverized. Prices depend upon 
source, purity, and fineness. 


MAGNESITE — Per short ton, f.o.b. 
California mines: Grade “A” calcined, 
80 per cent through 200 mesh, $43; 
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Grade “B,” $40; dead-burned, $29; 
crude, $11. Washington: Dead-burned 
magnesite, $22 per ton, Chewelah, Wash, 


Mica—Per ton, f.o.b. plant: 


New Hampshire: Mine-run sheet and 
punch, $320@$340; clean shop scrap, 
$20@$25; roofing, $21.50@$25. White 
dry ground, 20 mesh, $25; 40 mesh, $35; 
60 mesh, white, $39; 100 mesh, $45; 200 
mesh, $60. Granite mica facings for 
cement block and stucco use, $8@$12, 
depending on size between } in. and 60 
mesh. Disks, 14 in. No. 1, per Ib., 
$1.25; 24x2 in. square cuts, $3.25. 

North Carolina: White, ground, 20 
mesh, $35; 70 mesh, $100. 

Madagascar, amber, per lb., f.o.b. 
New York, duty paid: No. Al, $2.50; 
No. 1, $2; No. 2, $1.65; No. 3, $1.15; 
No. 4, 60c.; No. 5, 45c. 


MonaziTtE— Per ton: (Minimum 6 
per cent ThO,), $60. 

OcHER — F.0.b. Georgia mines, per 
ton: $19@$20 in sacks; $21@$22 in 
barrels; washed and water floated, $18; 
second grade, 99 per cent through 225 
mesh, $18. 

PHosPHATE—Per long ton, f.a.s. or 
f.o.b. mines: 

Florida, pebble, f.a.s., for export: 
76@77 per cent, $7.15; 75 per cent, 
$6.40; 74@75 per cent, $6.15; 70 per 
cent, $4.65; 68 per cent, $4.10. 

Florida, pebble, domestic: 76@77 per 
cent, $6.50; 74@75. per cent, $5.50; 72 
per cent, $4.50; 70 per cent, $4. Dull. 

Tennessee, ground, 80 per cent 
through 300 mesh, 33 per cent P,O, 
$11.80 per short ton. Brown lump for 
acid manufacture, per gross ton, $6.50 
on 74 per cent basis; $5.75 on 72 per 
cent basis. Non-acidulated, fine ground, 
65 per cent, $8 (per short ton). 

PotasH—The ruling contract prices 
(short tons) are as follows: 


Bags Bulk 
Muriate of potash,80@ 85 per 
cent, basis 80 per cent... .$36.75 $35.15 
Sulphate of potash, 90@95 
per cent, basis 90 per cent 47.75 46.15 
Sulphate of potash-magnesia, 
48@53 per cent, basis 48 


POF GONE sade tatecdesces 27.50 25.90 
Manure salt, 30 per cent.... 21.95 18.95 
Manure salt, 20 per cent... 15.50 12.50 
Kainit, 14@16 per cent.... 12.60 9.60 
Kainit, 12.4 per cent....... 12.10 9.10 


Pumice Stone—Per Ib.: In barrels, 
powdered, 24@4c.; selected lump, 5@7c. 

Pyrites—Per long ton unit of sul- 
phur; c.i.f. United States ports; guar- 
anteed 48 per cent sulphur: Spanish, 
13c.; Tharsis, furnace size, 24 in. di- 
ameter, 14c. Cinder from ore to remain 
property of buyers. 


Quartz Rock Crystats—Per Ib. in 
ton lots: Colorless, clear but flawed, 
pieces 4 to 4 lb. in weight, 20c. Flaw- 
less, for optical purposes, four times 
above price; larger crystals still higher. 

Sttica—per ton: Water ground and 
floated, in bags, f.o.b. Illinois: 325 mesh, 
‘$18@$40 for 92 to 994 per cent grades. 
Market steady. Glass sand, f.o.b. pro- 


‘ducing plant, 75c.@$5 per ton; mold- 


ing sand, 65c.@$3.50; blast sand, $1.35 
@$3.50. 
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SPoDUMENE— Per ton: $20@$30, 
depending upon lithium content. 

SuLPHUR—Per long ton for domestic 
market, $18 f.ob. Texas mines; $22 for 
export, Atlantic ports. 

Tatc—Per ton, carload lots, f.o.b. 
works, containers included unless other- 
wise specified : 

Vermont: 99 per cent through 200 
mesh, extra white, bulk basis, $8@$8.50 ; 
97 to 98 per cent through 200 mesh, 
medium white, $7.50@$8. 

New York: Double air-floated, short 
fiber, 200 mesh, $13.75; 325 mesh, 
$14.75. 

Georgia: Powdered, gray, $7.50@ 
$10; yellow, $9@$12; red, $11@$13; 
roofing, $7.50@$9. <= 

New Jersey: Soapstone, ground, $10 
@$12. 

Tripoti—Per short ton, burlap bags, 
paper liners, minimum carload 30 tons, 
f.o.b. Missouri: Once ground through 
40 mesh, rose and cream colored, $16. 
Double ground through 110 mesh, rose 
and cream, $18. Air-floated through 
200 mesh, rose and cream, $27.50; mill 
run, $16. Demand quiet. 


Refractories 


CHROME Brick—Per net ton, f.o.b. 
shipping point, $45. 

Frrectay Brick — Per M.: First 
quality, $43@$46, Ohio, Kentucky, Cen- 
tral Pennsylvania; second quality, $35 
@$38. 

MaGNneEsITE—Brick, per net: ton, f.o.b. 
works: 9-in. straights, $65, f.o.b. plant. 
Cement, $40, seaboard. 

Sizica Brick—Per M., Pennsylvania 
and Ohio, $43; Alabama, $51; Illinois 
$52. 

Z1RKITE—Per lb.: Powdered, 65@70 
per cent ZrO,, 34c. Brick, straights, 
80c.@$1 each. 


Metallic Compounds 


ANTIMONY Ox1pDE—White, Chinese, 
99 per cent Sb,O,, 104@l1l1c. per Ib. 
Nominal. 

ARSENIOUS Ox1DE (White arsenic )— 
Per lb., 4c., delivered, all positions. 
Fair demand from glass and insecticide 
industries and prices are steady. Lon- 
don, per long ton, £153@£16 for Cor- 
nish white. 

Catctum MOoLyspaATE oR MoLyTE— 
Per Ib. of contained Mo, 95c. 

CoprpeR SULPHATE (Blue Vitriol)— 
Per Ib. in car lots, 5@54c. for either 
large or small crystals. 

Sopium NitratE—Per 100 lb.; crude 
natural, in bags ex vessel, Atlantic 
ports, $2.16 for May deliveries. 

Soptum SULPHATE (Salt Cake)—Per 
ton, bags, f.o.b. works, $22@$23; in 
barrels, $25@$28. 


Zinc OxipE—Per Ib. in bags, in car 
lots: Lead-free, 64c.; 10, 20 or 35 per 
cent leaded grades, 68c.; French red 
seal, in bags, 9gc. 
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Alloys 


FERRocERIUM—Per Ib., $6 in 100-Ib. 
lots. 


FERROCHROME—FPer lb. of contained 
chromium, 4 to 6 per cent carbon, llc. 
on requirement contracts; spot ship- 
ments, 114c. .Maximum 2 per cent car- 
bon, 174c., contracts. Freight allowed 
on carload lots east of Mississippi River 
and north of Baltimore. 


FERROMANGANESE— Per gross ton 
furnace: Domestic and foreign, 78@82 
per cent, $94@$99. Spiegeleisen, 19@21 
per cent, $34 on carload business, f.o.b. 
furnace. 


FERROMOLYBDENUM—Per Ib. of Mo, 
f.o.b. shipping point, 50@60 per cent 
Mo, $1.20. 

FERROPHOSPHORUS—Per ton, 18 per 
cent P, $91; electrolytic, 24 per cent, 
$122.50, f.0.b. Alabama and Tennessee. 

FERROSILICON—Per gross ton, f.o.b. 
works, freight allowed on carload lots 
east of Mississippi River and north of 
Baltimore: 50 per cent, $83.50; 75 per 
cent, $130; 15@17 per cent, $45, f.o.b. 
Suspension Bridge, -N. Y. Quotations 
for spot shipments $5@$10 per ton 
higher on 50 and 75 per cent grades. 

FERROCARBONTITANIUM — Per ton: 
$160, f.0.b. producer’s plant. 

FERROTUNGSTEN—Per Ib. of W con- 
tained, 75@80 per cent W, $1.45 f.o.b. 
works. 

FERROVANADIUM—Per Ib. of V con- 
tained, f.o.b. works, freight allowed east 
of Mississippi, $3.15@$3.50, depending 
on grade and quantity. 

Nicxet Sirver—Per lb. for 18 per 
cent nickel Grade A sheets, 344c. 

Yettow (Muntz) Metat — Dimen- 


sion sheets, per lb., 25c.; rods, per Ib., 
224. 


Rolled Metals 


Copper — Sheets, hot-rolled, per Ib., 
233c.; wire, per lb., f.o.b. mill, 154c. 

Leap SHEETS—Full rolled, 84c. per 
Ib.; clipped, 83c. 

Monet Metat—Per Ib., sheets, full 
finished, 42c.; rods, hot-rolled, 35c. 

NicKet—Per Ib., sheets, full finished, 
52c.; rods, hot-rolled, 45c. 

Zinc SHeEEts—Per Ib., 10c., f.o.b. 
works. 


Iron, Steel, and Coke 


Iron—Per gross ton, Valley fur- 
naces: Bessemer, $19; basic, $18.50; 
No. 2 foundry, $18.50. 

STEEL—Base prices per gross ton, 
Pittsburgh, billets and slabs, $33; plates, 
structural shapes, and soft steel bars, 
per 100 Ib., $1.80@$1.85. 

Coxe—Per gross ton, Connellsville 
furnace, $2.60@$2.65. Connellsville 
foundry, $3.50@$4.80. Byproduct coke, 
Ohio and Kentucky (Connellsville 
basis), $6.50; Buffalo and Detroit, 
$8.50@$9. 
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Metal Price Curves 
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American Bureau of Metal Statistics. The figures represent pro- 

duction from countries that produce approximately 98 per cent 

of the world’s copper, 97 per cent of the zinc, 90 per cent of the from Mexico accounts for the failure of the silver curve to be 

lead, and 88 per cent of the silver. Delay in receipt of statistics up to date, 
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